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SUTLEJ DAM PROJECT 


PA*T I. 

REVIEW OF THE REPORTS AND ESTIMATES OF THE SUTLEJ 
DAM PROJECT, BY Mr. E. R. FOY, SUPERINTENDING 
ENGINEER, SIRHIND CANAL CIRCLE. 

It is difficult in a work of sucli magnitude involving throe large schemes 
and one small one to keep the written matter within reasonable bounds. 

In this review only the most important points in the various reports 
will be touohed on where further amplification is needed. The General Re* 
port by Mr, X icholson and this review should give most people a full idea of 
the whole scheme, references to the other reports only 1 eing necessary when 
further technical and other details are required. 

In no place in the other reports are the details of the Project (that 
is the works required for the whole scheme) condensed into one paragraph. 
It is as well therefore to say here that the estimates now submitted provide 
funds to cover the probable oost of the four big work 5 : — 

(a) Bhakra Dam, 

(b) Upper Sirhind Canal, 

(c) Lower Sirhind Canal, and 

(d) The Western Jumna Canal Extensions, a comparatively small 

but important item. 

(a) The Bhakra Dam will be built across tbe Sutlej Itiver in a gorge 
about 40 miles above Rupar. It will be 395 feet high from foundation level 
to roadway and will impound 2,58 1,550 feet acres of water at ordinary level 
and 2,763,0(>O feet, acres at emergency level 10 feet higher This reservoir stores 
the water which makes the rest of the scheme feasible. The average daily draw 
off it is estimated will be 6, )75 cusecs, of wkioh after allowing for losses en route 
5,468 will be available in the canals for 21 days. 

(b) The Upper Sirhind Canal will consist of : — 

(i) The present Rupar Head works enlarged and remodelled to pass 
another 2,000 cusecs into the canal, i.fl., 10,500 instead of 8,600. 

(ii) The existing Main Line Sirhind Canal with banks raised where 
necessary to pa's another 2,000 cusecs. 

(Hi) A new Feeder to Patiala to carry S,644 cusecs, more than double 
the capacity of the present channels, but running parallel to 
them. Beyond Patiala this channel will be taken aoross the 
Closed Drainage Tract, bifurcate into the Tohana Branch gpd 
Si rsa Branch Feeder, tbe latter linking "up with the Sirsa 
Branch of the Western Jumna Canal above Ohandana. 

(it?) The existing Aboliar Branch down to mile 43 and Bhatinda 
Branch down to mile 58 of the present Sirhind series will he 
practically abandoned as the greater part of their irrigation wijl 
he absorbed into the, new Loner Sirhind Canal, the ujjper dis- 
tributaries of the Abohar Branch being fed by a Feeder Dis- 
tributary concrote lined. The present Bhatinda ^ranch will 
only carry a much reduced supply as far as the >’ head of the 
^hpdour Distributary at about mile 45, tbe existing channel 
being allowed to berm up'and contract/*'These v iwJo'' reductions 
benelit in saving 337 cusecs in absorption losses. . " •< ,, - 

e Lower Sirhind Canal will consist of : 4 — . ' 

few Handworks at Aliwal on*' ‘the usual lines (though differing 
in details) of a weir, under'sluices and Canal Head Regulator, 

, with suitablo Protective and Training Works. 

IheCanhl itself, which will ctfri'y 9,259 cusecs, will ..run straight 
acrosMbountry in a‘ southeast, direction intersecting the existing 
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Abohar branch below Daudhar Pall and the preset*! Bhatinda 
Branch at Dliipali, and so on straight to. the famine tract of 
Hissar District in Sirsn Tehsil known in our records as A-9 # 
At Phul, 6 miles from Dhipali, the Bbatinda-Biknner Feede r 
will takeoff, carrying 2,307iousecsinto the deserts of Bikaner. 

(d) The Western Jumna Canal. By reason of the Sirsa Branch below 
Mundri Irrigation Rest-House, mile 34), becoming a part of the Upper Sirhind 
Oanal, 1,260 cuseos become available for use in the Western Jumna Canal for 
extensions in the Tosh am, Pai-Rohana and Beri-Balnut tracts and for increases 
of intensity in othor parts. The money provided is to cover tbo cost cf the ni\v 
distributaries and alterations to existing channels. 


The total now irrigation anticipated with full supply factor of 21 2*6 will 
be 2,120,34.2 aores. 

Reference Executive Engineer’s General Report, Vol. I, Part R. 

Paragraph 6 . — Full Supply Factor — Time Factor, etc.— The Executive 
Engineer has given definitions of various terms used. Ho differentiates between 
“time factor” and a new form introduced "capacity factor”. I amnot prepared 
to accept this as it defines “ time factor " pure.y as n ratio of lime but which is 
of no particular value, whereas what ho now calls " capacity factor ” is what is 
understood by the older generation of irrigation officers as “ time factor 
No doubt he may he right purely as accuracy Of definition but it produces rc- 
dundarcy and is liable to lead to confusion. 


The proposals for draw off from the B cservoir arc based on a time factor 
(now called capacity factor) of (J‘0 — vide Yol. II, paragraph \ page 4. The Ex- 
ecutive Engineer now show's this to be 0’52 and argues that this means a great 
increase of supply available. This is hopeful and shows that our proposals are 
not unduly optimistic and that we are not counting on the last few cusecs for 
our results. On the other hand, it is safer to fix on 0*6 because we are going to 
drier lands where the demand will be keener, and the figures of the existing 
Sirhind cannot be accepted as an infallible guide. The low time factor of the 
Sirhind in the Kharif is d’ e to considerable assistance from the monsoon in 
most years and to the comparative unpopularity of Kharif irrigation as compar- 
ed with Rabi. The Babi time factor is tow, due to the low supplies m the 
river. As the new irrigation will he in drier tracts not so favoured by rainfall 
in the monsoon, wo may expect a keener demand in the Kharif and the use of 
stored water in the-Rabi will enable better supplies to be run when needed. 
It would not be safe therefore (o count on the advantage expected. 

The distributaries are designed on a full supply factor of 170 to keep on 
the same basis as the present channels but we know they will do more irriga- 
tion. That is, the channels are larger than they need be for the irrigation 
expected from them. This is on a par with past practice in another form? On 
the t. pper Swat River Canal for instance the channels were designeu for a certain 
discharge and then 25 per cent, was added for emergent supplies at times of 
keen demand. So the ohannels were made larger than they need ‘have been 
and we are doing the same here knowing it will result in more irrigation. There- 
to uiitfog Sirhind Canal v ,tom fore we are justified in counting on an additional 
r.s.F. ac&aiiy gives in practice from 2o per oent. of irrigation, and basing our revenue 
' aUto260 ‘>.) h w IVH— w.6.10. returns on this assumption— 

rfiistlyyby experience from tbe ohannels of tbe present Sirhind Oanal. 


Secondly, by having stored water in the Rabi , to use eidcfly'at-tlfe'time 
when it giveasbest results. „ .- ^ *. 

.A hmall example will illustrate this second advantage. The R^bi area 
•depends on sowing which can be done say in October and November/ Suppose 
’ a reservedr now and could; count on being able to run the 'Sirhind 

Qanal -full , >bore for 61 days; and allowing 2-25 aores irrigated per da? ner 
jousec, entering the oanal, the area of Rabi the existing Sirhind 1 could nut 
^own .would be- ■ . r ut 

5,6^0 X *2*26 X 60 = 11147,500 
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not taking into aocount barani areas which could be pioked up later if winter 
rains held off. 


Allowing ] 00,0»0 acres of this are Kharif waterings taken for matur- 
ing in early October, the net result is 1,0 *7, 500 acres of new Rahi which 
can be assured annually against 880,984 acres, the present average of the 
Sirhind Canal, based on the figures for the 3 years ending 1316-17. 

The reservoir could then be closed down 

litivo to pas, oa, in order not to interforo 
with tlic expectations licld out for tlio 

smicj vniiyr Project f or a month or six weeks and the reservoir 

(Sd.) II. w. It £5—17-5-19. — 

This is a supposition only of what can , .... , . 

be done. supply partially replenished by the inflow from 

(Sd.) n. e. ror— ls-ir-io, J 


ljo_ expectation can ho holdout to the 
Sutlej Volley Project of water of the 
Sutloj nft-r supply falls holow 8,uU0 
1 - S. capacity of present Sirhind. 

(Sd.) E U I'ov— 13-10-19. 


above and then reopened for “Kor 1 * and final 
waterings. 


It is clear therefore how a controlled supply from a reservoir will 
improve the Kabi full supply factor and there is ample j istification for using 
212-6 per cusec at distributary heads with which to compute the area of 
irrigation expected. 


Paragraph 16. — Effects on canals below the junction of Sutlej and 
Beas . — Prom the considerations discussed by Mr. Nicholson two important 
questions arise — 


(£) Arc the Beas supplies alone sufficient for the Sutlej Valley Canals 
above the two Weirs at Gandasinghwala and Jamlera during 
August when the reser voir is filling ? 

(ii) In September in falling rivers are the combined supplies of the 
Sutlej aud Beas sufficient for the demands or all the canals at 
Rupar, Aliwal, Gandasinghwala and Jainlera ? 


Ihere is little or no difficulty in answering the first in the affirmative. 


It is reasonable to suppose that the summer supply of each river must 
bear some '-elation to its own winter supplies aud we then have the follow- 
ing : — 

The average daily December and January supplies in the Sutlej 

at llupar for 11 years 1808-01 to 1018*11 nrere ... 4,610 

Ditto for Beas at Nauehera ... ... ... 4,115 


That is the Beas average is 89 per cent, of the Sutlej, 

Now between 15th July and 31st August the Sutlej has eldom carried 
less than 40,000 at Blnikra, and when it has, it has only boon for very short 
periods in some years and then norer less than 30,000. If there is any rela- 
tion between winter aud summer discharges then the discharge of tno Beas 
may safely he assumed to bo about &9 per cent. Sutlej supply in that period 
and would generally be about 36,000, fal ling occasionally to 27,000, which is 
all that is required for the Sutlej Valley Canals and whioli would therefore 
need no assistance from the Sutlej. The above was written before the mhono- 
menally low year of 1918. The figures of August 1918 based on actual ob- 
• ae rvalions show that in the worst year on record the supply in the Beas fell 
below the minima (2 7,000) above estimated on only five dayh in .the whole 
month, \ 

■: TaltO it Undiiwr way. /We are able to store 2-^ ^mUlioiT feet acres in 

the Sutlej in August 'in addition to letting a very large-tupply'go. clo^n below'. 
Allowin'* the same draw off from the Beas and accepting- that the Beas supply 
is 89 per cent, of the Sutlej and wo would have on an average 2,225,000 foot 
acres available in August ou the' Beas. This ? works . out to' ''30,000 quseca per 
day. This, however, deals with averages, considering minima per day. only; , * * 

RortupaiOly we have the abnormally low figures of 1918. Those figures.. 
\ are the lowest oh record, in -our-, ton. years .Of; observation at Bhakra and from 

r* x *, * * * « *•» % [V v** «,•” v * x , / 
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tlie rainfall probably ibe lowest on rcoord for 50 years as far as we can judge 
from data at Eupar. These show us the river wub less than 20,000 only two 
days in the month and under 25,000 only 3 days. 

In normal years these minima would not occur and we cannot a'low a 
deficiency of 5 days in the month one year in fifty or oven one year in ten to 
wreck or even modify the proposals made for the Bhakra Dam. 

Eogarding the second question, tho first point to settle is : — What are 
the claims of the canals below ? 

We know their designed full supply requirements and wo hope to give 
them this in most years in (act that is our aim. But the point remains tnat 
76 per cent, of tho 27.000 ensoes required at Gandasinshwala and Jamlcra is 
for what arc now inundation canals and will remain Kharif channels. These 
canals have a 1 ways had a precarious supply in September ; silted beds and a 
falling river mean tbej dry np early in September as a rule though a few may 
occasionally for n series of years oven carry a small winter supply. But tho 
important fact remains that ovon a precarious supply in September is not as* 
sured to them at present, therefore for the iuture they cannot demand or es- 
tablish a claim to full supply all through September. They can only ask to 
share on equel terms with others the total w’aler a\ tillable in tho combined 
rivers up to 1st October. If this condition bo fully laid down by competent 
authority as an axiom for tho working of all the combined canals of the Bhakra 
and Sutlej Valley Schemes w'e can proceed to oxamine the possible shortage. 

On averages there will never bo shorlago before 20th September. 

Considering individual years we can be certain of full supply for all 
canals practically in all years up to 15th September (except 1918, which was 
abnormally low, and will occur once in 50 years). 

In’ good years it will be sufficient up to 20th September, but after that 
date there will be a shortage in most years amounting by the end of the month 
to an average of 13,000 cusecs, or 29 per cent, of the total designed full supply 
requirements. , 

If it is accepted that up to 80th September preference should bo given 
to Eharif channels, which will have little or no claim to water after that date, 
it will not be difficult to make good an average deficiency of 1 3,000 cusecs by 
rotational workings and by taking it from the perennial channels of the new 
series which will get ample water after 1st October in tin e for Eabi sowings. 
It must always be borne in mind that the existing Sirhind has an established 
claim np to 8,500 cusecs on all supplies in the Sutlej at any time, and that no 
stored water can he given to the Gandasingliwala and Jamlcra Canals except 
as an act of grace when there is a surplus in the reservoir which cannot he 
utilized. 

We, therefore, need not let the bogie of insufficient supplies in August 
and September interfere with the proposals for the Bhakra Dam and lteservoir. 


Paragraphs 22 and 23. — Linings and absorption . — This projeot introduces 


11 Lining M baa been done on Ibo Lower 
Cbcnnb Canal with good result* wher- 
over attempted. Lot tbero arc gre at 
difficulties *!n doing any lining on a 
running canal on account of want of 
opportunities of closures. Lining, wbicb 
is so bonoficiol In conserving water and 
preventing Waterlogging, can best bo 
done intto initial stages of construc- 
tion of a canal. 


into the Punjab and probably into India "lined " 
channels, so ordinary a feature in America but 


in? 


sa.r $jt. waives — 
?.y '*-• 


not tried here except in one or two small 
significant ohannelsr-'The necessity is twofold 

. . -; Y j . * 

''-.Firstly ,- “because both the Upper and Lower Sirhind Canals go across 
the natural drainages of the country ; and _ it is essential that, 
we sliobld not add to water-logging conditions by putting* a 
bar of percolation water > from the beds of the channels 
running across to act as a weir to hold'' up the subsoil 
flow underneath. 



Secondly, at great expense we propose to store water at a cost 
of 4 crores of rupees, and we cannot afford to let this valuable 
water be wasted by going into the soil. The percolation losses 
saved enable us to spread the irrigation over a larger area 
with very satisfactory financial results, 

The Executive Engineer estimates a total saving of 1,783 euseos, which, 

with a foil supply factor of 212*5, enable us to 
do Si 65,787 acres of irrigation, bringing in a net 
annual revenue of Us. 18, 2?, 933, which again 
justifies the expenditure of Us. 3,05, 78,7 vO at 5 
per cent. 


nt Us. 5 per annum. 

Total ili-ict and indiicct C pw annum 
M orbing Expanses 1 „ „ 

Net & u ,. 


But i\Jr. Nicholson shows that the difference in cost ! etween lined 
channels and larger but uulined Channels for the same discharges would have 
been Ii3 lakhs to tlio disadvantage of the former, whereas as shown immediate- 
ly above 365*75 lakhs "would be justifiable. The actual gain in lined channel 
is therefore enormous. 


We know nothing in this country about the most efficient way of 
carrying out these linings, and it will be necessary to depute more than 
MigbUc done by c (liters proceeding one officer to America to study the best methods, 
on long lcnre, and on their return to teach their conjrdres and 

(sa.) ii. w. ivrd-17-5-19. Assistants. 

In the absence of sufficient cement being procurable in India, white 
lime and Surkhi or Kankav lime morfar will have to be used. It is taken 
that 6" thick concrete will suffice and the rate is worked out thus : — 


Ks. 

Price o£ ordinary concrete ns per schedule ... ... «£ 30 

Add extra for breaking smaller stones ... ... 2 25 

Additional for 50 per cent, extra mortar ... ... 3-2 

Add for extra labour in finishing surface and excavation of 50 o.ft. of 
earth per 100 fe.fl. of concrete ... ... ... 4*6 


Total ... 89-95, say 

,40 per cent. c.ft. 
or 20 per cent . s.ft. 0" thick. 


Contribution from Bikaner State . — Executive Engineer has given 
figures showing what the suras are Bikaner State must be prepared to 
face, the cost is probably considerably higher than usual in irrigation 
schemes but at the same time conditions are unusual. Expensive stored 
■water is the only medium for irrigation of the desert lands on the south, 
and again expensive lined concrete channels are needed to make the most 
of this expensively stored water and prevent it being wasted on the way 
in absornlion in earthen channels. We expect to save 75 per cent, of the 

ordinary wastage from this oause— the total sav- 
ing in the lined and unlined channels of the 
■whole scheme being 1,783 ousecs. On the other 
hand the State will receive apart from the 
diiect benefits of 477,500 aeies of irriga- 
tion the following indirect benefits 
(a Immediate cash returns from sale of State lands. 

(i) Increase of trade and general prosperity and thereby increase of 
customs dues. 


in absorption 

The ordinary lo«» in obiarption is 
8 cusec* per million rquaw feet cf welled 
afen. My lining no will ka\o C ont of 
e\ary 8 loicc*. 

(Sd.) H. W. Ives— 17 6-19. 


(c) , Increased oapacity of the people to higher taxation ns their 
^ jfiharc . of tho increased prosperity. v ‘„ 

To a far-sighted 'and enlightened Ruler r like Bif^.l|ighnoss the 
.wjharaja of Bikaner .those considerations will probative self byidbnt and 1 ' 
the mpney to he sunk; 'an canals will probably bo h small item' compared' 
with tlio resultibg ( benefits to his State. ■« i * . r 

' Paragraph 27.— Seigniorage from Bikaner State.— As Bikaner State , 
■will jay for itsiown canals and draw into its own exchequer the revenue-derived 
filin' irrigation’it will be necessary to levy from that Stato a seigniorage for. 
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tiie use of water tlie property of the Supreme Government. This should 
be fixed as noted on by the JSxecutivo Engineer in his report as a 
percentage of the average watcr-rato. It should not be fluctuating but 
during, say the first five years after water is let into State channels whilo 
irrigation is developing, this seigniorage might be half of what it will be 
ultimately. 

Paragraph 34. — Programme of Construction . — With a work of this 
magnitude it is essential that— 

(a) Some, revenue should come in at the first possible occasion. 

(h) The period of constiuction should be as short as possible. The 
saving in one year’s interest charges alone would justify urgent 
and expensive measures \\ orking against time to finish oven 
one year earlier than a quick and easy-going programme would 
let us in for. 

The programme of each link is separately discussed in each volume. It 
is necessary to co-ordmnto the whole in explanation of the proposals. 

As there is n certain amount of water surplus in the Sutlej during tlio 
Kliarif we can take it into the British Branches even without any btored 
water and give it to the Sirsa Talisil (A-9 tract) in the 4th or 3th year for 
Kharif irrigation only. Thercfoie the Bhatiuda-Phul-llohri Feeders will be 
undertaken in tlie first year together with the inception of the Dam itself. At 
the end of the 5th working season the Dam will be up to 1,3 it) 11. L. and a 
certain amount of stored water will be available. Simultaneously with this 
water becoming available the Abohar-Bliatinda Feeder will also be finished and 
it will be possible to give Rabi waterings to the A-9 tract by rotational turns 
in the Abobar Branch or Bhatinda Branch. By the end of the 7th u orking 
year the Dam should be up to the full height and tho completion ol the Aliwal 
Headworks and Main Dine must synchronize with it so as to make the best use 
of the stored water. The Bikaner Irrigation Channels will bo ready about the 
9th year. 

Simultaneously with the completion of the Dam and Aliwal Headworks 
the upper reaches of Patiala-Kaitbal Feeder should be ready with some distri- 
butaries, and even if the Manpore- Patiala Feeder is not ready some water could 
be taken down in the existing feeders in rotational tarns by agreement with the 
States. 


However, the faot remains that while the Dam will be finished in the 
7th year, the whole scheme will take 12, so that for the last 5 years and up 
to the development of irrigation there will he surplus water in tho reservoir. 
This can earn most valuable revenue by being given to increase sowings on 
the existing Sirhind Canal and its branches and in assisting the Ganda- 
ainghwala Canals if required. 

Paragraph 36. —Establishment . — The details of officers required and tho 
cost are referred to elsewhere. My only reason tor mentioning it a^ain is to 
draw attention to the very largo stall which will be required to officer the new 
Divisions and Sub-Divisions. If there is any prospect of this gigantic scheme 
being sanctioned in the course of the next two or three years it is essential 
and indispensable that Government should look ahead and get its young 
officers now at once so that they can bo trained and be able by the time work 
Btarts to take their places as efficient offioers either on tho now canals or to 
take the place of men from existiug canals. This is a most important matter 
and I urge its consideration on Government. 1 


n j* 37 .—Capital Cost.— The total cost of the Project .including 

ail airect.ana indirect charges works out as follows ,r <. v •* I * ° 

i ^ ^ Si- 

BhakrajDani. ... ... ... .1 3, 03, 74,490 

ftfrSirhiod * - ... - *,19,27,300 

Dower Sirhind ... . .. ’ . . , 5,92,47 297 

^Vestern Jumna Canal , , ... ' r ..v; 39,26,839 


Total 


exclusive of simple interest during construction. ' 


■tl*, 44,74,926 
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r i lie rate lias not lieen settled finally yet, but if 5 per cent.be taken 
these interest charges total at the end of ilie 12th year to Us. 0,03,99,156 
making a grand total of Rs. 19, 50,74, Ob:’, but in the meanwhile a revenue of 
Us. 2,34,17,814 will have been earned. 

Paragraph 38. — Financial Aspect . — Tt is impossible to forecast this 
without final orders on : — 

(a) Bate of interest at which boj rowed money must be arranged for. 

(b) The revenue returns as “ water-rates ” which may be accepted. 

Different alternatives have been worked out and submitted to the Chief 
Engineor with this office No. 2071-D., dated ll)fh .April 1919, and a further note 
added in the Secretariat file on 4th May 1919. If these questions are 
decided as suggested we expect the scheme to he romunerath e, giving a 
return of 62 per cent. ever at 5 2 per cent, interest if a 21:45 Full Supply 
Factor he taken and the intes proposed in the letter quoted be accepted. 
This takes no credit for value of State lands in Bikaner which will probably 
be sold and should form a credit to the Project rven though the money does 
not come into the coffers of the British Government. It is an indirect return 
to the scheme ; whether to one State or the other is immaterial. 

Reference Vol. I, Appendix B., Report on Famine Conditions. 

In this Report is collected together much information about the famine 
tracts of India with special reference to the unenviable position occupied by 
the Sirsa Tabsil of Ilissar District as one of the worst tracts in India. Eminent 
authorities arc quoted at length and lengthy excerpts are made from published 
Keports of Famines and findings of various Commissions. The whole is illus- 
trated by excellent maps. 

The object of this voluminous documentary evidence is to show the 
absolute necessity for providing irrigation for this tract. The necessity is so 
acute that mere financial considerations alone should not retard the acceptance 
of the Bhakra Dam Scheme. It is anticipated that the scheme as a whole 
will pay, but even if it did not tlie protection from famine to so large a tract 
should outweigh mere financial considerations, lire evidence collected speaks 
for itseli and it is unnecessary for this review to do more thau draw attention 
to it. 


Other schemes, c.q .. the Tirol, may give promise of better financial 
results, but water will there he earned chiefly to largely unpopulated regions 
and settlers will have to he brought in. Here, on the other hand, is an 
inhabited region covered villi old established villages. Surely it is better for 
the greatest bent fit to the many to protect these villages and their people from 
famine than to colonize a new tract. If money and means are available for 
both to be taken in hand simultaneously well and good, but if not the settled 
tract should have preference. 

Reference Vol II, Bhakra Dam. 

The contents of Parts 1 and III have been either entirely written 
by me or compiled under my direction. There is therefore nothing to 
add to what is included in them. b 

v Part I— Is the Engineering Report. 

w ** 4 

Paft‘11— Orv£* Physical Conditions ” has been written and $brhpile& by 
Mr. Nicholson and reviewed by me separately. * . 

Path III —Contains the Estimates. ,. ’ 

part IV— lieicrs-lo the Bhakra* Nalogarh Bailwny. , . 

, ; * t 9 * 

'Part V— Corilatun masses of figures* and results of silt experiments 
carried out in 101fhaf Bilpar and Bhnkitt simultaneously, on which tho 
1 Executive Engineer, Hub btfrfi bis deduction, 'grid conclusions' on tho life rf ti« 
reservoir, * c 
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Reference Vol. II, Part II, Physical Conditions. 

Capacity and Area of Reservoir. — The capacity of the reservoir when 
full has been computed by (wo methods, as described by Mr. Nicholson and 
from the aotual Cross Sections of the valloy takon by R. B. Baij Nath’s 
Surveyors in 1909-10. The results agree very well and it may be assumed 
that the volume of water available on whisk the irrigation of the whole schemo 
is based is accurate enough fofc all practical purposes. 

Supply available.— Our records for Bhakra go back to 1909-10 whioh 
covers a large number of varying seasons, and the daily discharges are all 
plotted on diagrams bound up in this volume. Those all show the large 
surpluses in the river from Juno to August. The suitability of the gorge as a 
gauging site is indioated by' the absence of variations in discharges in these 
ten years. 

Filling the Reservoir. — The Executive Engineer lias worked out very 
careful calculations of storage possible in each year beginning at different 
dates. On the same statements are also shown the silt volume which it is 
estimated 'will bo deposited in the reservoir in different periods. To prevent 
deterioration of the reservoir it is desirable to postpone the filling ns late in the 
year as possible to reduce the amount of this deposited silt. 

1st August will probably he the latest safe date on whioh to begin 
storing. 1918 was the only year when the reservoir would not have filled from 
that date, but tbe year was exceptional and a similar low river may not occur 
again for 50 years. 

The shortage was only 1 /5th. and if such a year should occur again we 
would have to be content with l/oth less irrigation in that winter. This is 
not alarming. I think we may therefore lay down that the 1st August may 
be taken as the date for closing sluice gates and beginning to store water. 

Magnitude and Duration of Floods. - From special investigations made 
in 1917 it appears (hat the 18'Ji flood is the highest on record In October 
1915 when I first visited Bhakra tbe villagers showed me what they said was 
the highest point ever reached by a flood and this was near the roots of a 
Banyan tiee below the village. It is satisfactory to find that an independent 
observer two years later found the same spot, and when plotted this point 
comes on the Longitudinal Section of High Flood level of the 1891 flood. 

The villagers informed me that it remained-nt this high level quite a 
short time, only an hoar or two, and subsided very quickly. The peaks of 
these high floods in hilly tracts are very marked, but also o! very short 
duration. 

This high flood at Bhakra corresponds to a very high flood at Bupar on 
16th July 1894'. 

Reference is made to a still higher flood in 1876 about which no reliable 
data aTe available. It is said, Uov ever, that this was due to a landslide which 
blocked the river and then burst. Such an occurrence in future need causo 
no alarm. If a landslide occurred again higher up we would have warning 
through our telegraph system and we could then lower the ponded up ' level in 
the reservoir in anticipation of the hurst when it came. The extra volume such 
flood brought down would then be absorbed in the reservoir. 

The provision therefore of spillway and sluicing capacity to deal with" 
floods' pf 225., 0C0 cuseos flowing for 24 hours appears, £o be amp^ This is 
50,0G0;Cusecs‘ more than^Sir Michael Nctbersole lSTfl'tlown.in' his original Note 
dated’^l.st ‘February 19161" ' -~ c C 

^ * * * * i • * 1 * *“ 

, Afflux level likely to occur.— In paragraphs 12 Ct scq. the Executive' 
•. Engineer has worked out in a most ingenious way what afflux is required ,in 
■ each reach -to force the water of a maximum flood through that '’reach. In fh& 

, -end- the various affluxes of the different reaches are totalled upland a levil of 
1,508*4 is anticipated at the Rajah’s' Summer House two mileslbelow Bilasporo* 

• town.; ■ This is praotically the head of. the reservoir and as the reputed level .*ofx 



9 


tiie 3894 flood is said to bo 1,510-0 it appears that so far from the bite of tlie 
ponding up in a river with a steep slope the effect on surface levels in passing 
a big flood is negligible. If the reservoir level at Dam rises to 1,510 then We 
might say water would rise to 1,53 8*4i or say even 1,520-0 at the Summer 
House, but this is 10-0 feet below the level of the plinth ; on the other hand, it 
is doubtful whether this level will over be attained because by the time the 
reservoir level at the Dam had risen to 1,510-0 the peak of the flood would have 
passed the Summer House (Hardwir) and a much smaller volume in the 
river there would give a considerably lower water-level. 

Silt deposited in the Reservoir . — In paragraph 19 and onwards Mr. 
Nicholson has gone into the question of deterioration of the reservoir. 

In compliance with the instructions of the Chief Engineer in his Note 
dated 26th February 1916, based on Sir Michael Netheraole’s remarks, elaborate 
silt observations were carried out at Bhakra and Rupar simultaneously. These 
arc* separately recorded _ in a bound volume. The Executive Engineer 
allows for an annual deposit of 6,250 foot acres of silt, which is 0*25 per cent, of 
the whole capacity of the reservoir. Then taking into account that as the 
capacity decreases less water is impounded, meaning a later closing of sluices, 
therefore less silt deposits and so on in geometrical progression the Executive 
Engineer estimates a life for the reservoir of 1,850 years. 

I do not think we need look so far ahead. Even accepting a 0*25 per 
cent, deterioration annually the reservoir will last 100 years, and by that time 
the climatic and atmospheric conditions will have so altered by growth of trees, 
conversion of dry lands into cultivated that no doubt the rainfall i-i these 
tracts will increase and artificial irrigation may no longer he so necessary. 
Howover, even the shorter period of 4>‘)0 years is still so far ahead that deterio- 
ration of the reservoir need not he seriously considered. 

Probable Loss in the River from Bhakra to the Regulating Gauges . — 
In paragraph 5 of Bhakra Dam Report, Volume II, fart I, page 4, a loss of 10 per 
cent, is allowed for from Bhakra to the regulating gauges. The Executive 
Engineer in Part TI, paragraphs 28 etseq, makes an effort to show that so 
far from a loss there will be a gain. It would not be safe to count on this, nor 
even on neither loss nor gain, and a provision of 10 per cent, loss allows a 
margin of safety which will come in very handy for extensions if additional 
water is found to be available. 

Reference Vol. IV, Upper Sirhind Canal, 


Alignments. —The estimate prepared by the Executive Engineer, Rupar, 
is in accord with the instructions given by mo after "considerable discussion 
with Executive Engineers, Rupar and Project. 


To force water into the canal to the extoal of another 2,001 cuseea, 
it is essential that a level of 872’5 instead of 87i’2o will be required in the 
pocket above the undersluices. 

Bay No. 6 of the weir must be lowered by li ft. and fitted with Stonev 
gates to facilitate regulation. In Bays l to 5 the crest of the weir must bo 
raised one foot to prevent shutters being topped by tiro higher pond level. 


The present gales of the existing undersluices will need an addition by 
way of splash boards to the upper gates to prevent their being topped by the 

* higher pond level. 

Main Lr/ie.r-Carrying this extra supply in the .present Sirhind Main 
Line presets lip insupfl-able difficulties. At times of extreme demand" then 
. may be ‘somfl-^Tiffieulfy allotting sufficient headwety- tho super 
•passages'tfod bridges ‘for house boats, but irrigation requirement,? cannot b< 
auboi'dina-ted to traffic. . 

* ' Combined Branch . — No oommcnls, 


i Abohar Brdnch. ) — ,^ 0 00min ents. 

^ Bhattnda-, Branch.) , , 

,* _ Feeder*^ The -old channels to bo' silted up and handed baok’.as i 

f .credit to the- Project. 
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Executive Engineer's anticipation that there mil be high pressures on 
the back of the concrete of the side slopes in the adjacent and parallel new 
channels need not be considered seriously. Except near the syphons subsoil 
level though Irish would still he lirtlo if anything over bed level. Tile land 
under the old Feeders should bo given up and a valno credited to the Project 
equal to the difference between what was paid for tho land originally and 
what is paid now. 

Tho method of makinga new Feodor only merging into the old channel at 
sites of masonry works is proposed as least likely to interfere with the existing 
channel and so work can proceed continuously and not only in rotational 
turns. If remodelling of existing channels during closures had been contem- 
plated the time required for the work would have been fifteen years. . To 
make the scheme productive we-musc take wator across through the Patiala- 
Kaithal Feeder as quickly as possible. 

The working of the Bara Dari Distributary trill cause trouble, hut with 
electric power available it should not bo difficult to lift a few cusccs two feot 
and give good command. This matter will no doubt bo settled amicably 
between the State and the Engineers when the time comes. 

7 he Patiala-Kaithal Feeder. — Owing fo the Feeder having to be taken 
across ihe Drainage of the country the connecting link between" tho present 
Sirhind and the Western Jumna Canal is tho most important channel in tho 
Scheme. The Executive Engineer’s proposals are fully described and are in 
accord with the general instructions issued from, time to time in consultation 
with the Chief Engineer, Mr. Bolins. 

The main features on which to focus attention arc — 

(a) To have a lined channel to avoid water-logging which would 
occur if the channels wore unlined, in which case the seepage 
• through the canal bed would put a subsoil barrier across 

the Drainage. 


(6) To provide sufficient Drainage Crossi lgs. 

Both these considerations have boon fully mot. 

Sirsa Feeder. — No comment. 

Sirsa Branch, Middle Reach. — No comment, 

Sirsa Branch Tail—Tohana Branch. — As a capacity of 960 cusecs will 
be available at the tail of tho Sirsa Branch for extensions it lins been 
deemed advisable to carry this in the Tohana Branch, which will then ho 
linked up with the tail of tho Sirsa Branch at mile SG, and take its plaoe as a 
new cbannel'for tho last twenty miles. 

This is not economically sound as we will be running Avnter in two 
parallel channels, Sirsa Branch and Tohana, but it is forced on us by practical 
considerations. If we carry the extra 960, say 1.000, cusecs in the Sirsa Branch 
from its junction with tho Sirsa Feeder at mile 33 it will involve a remodel- 
ling of 50 miles of the existing ohanncl and it is doubtful if this could be done 
in rotational turns except over a period of many years. The ideal scheme 
would be to have — 


(а) A smaller and independent Tohana Branch. 

(б) Put the extra water into the Sirsa Branch after lining it. 


The present Sirsa Branch with very slight alterations/'butlined, woufd 
be aBle-tojjarry tho extra water required. This_ Project, provides --for. the 
first method, out it'SHbuld be incumbent on the/Engiaeers wild carry, out ‘this 
Project to prepare 'alternative estimates to see which- , scheme would pay, any 

extra cost of the lining being placed against considerable saving-'in -absorntion 
losses, 1 . i . ■ ** f* ’ 


The latter are estimated to bo— 

Sirsa Branch 
Tohana' ... 


i** 


0 " 


i 

•Total 


t * , 
' i»1 . 


Cusecs. 

119 

888 


507 
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of which at least 260 ouseos would be saved. By the time this work could 
he taken in hand, say in the 4th or 5th year of the programme for the whole 
scheme, officers will have gained much lining experience and will be able to 
arrive at a very accurate estimate of the cost of lining. The time factor of 
the Sirsa Branch is very low. By the time this work would be iu full swin» 
the linking up channel would be able to carry some stored water which will 
then be available. The Sirsa Branch could then be given a month of full 
supply at a stretch for sowing followed by long closures with intervals for 
* Kor ’ and maturing watering. In these long closures lining work could 
bo carried out, and no doubt the whole branch could be finished in the last 
five or six years of iho programme. 

Details of Work. 

Reference Vol. IV, Upper Sirhind Canal. 

A. — Preliminary . — Iso comments. 

B. —Land. — The land rates in Ludhiana are very high and show a 
remarkable rise. When the original Sirhind Canal was made the same land 
was obtained at about Bs. 40 an aero and it is now at least double for barani 
and over four times for cliahi. In Karnal and Ilissar where canal irrigation has 
not yet extended the prices are moderate. It will no doubt "facilitate 
acquisition of land in Native States Territories if each State appoints a Land 
Acquisition Officer of its own at the cost of the Project to work directly with 
the Executive Engineers and expedite acquisition. 

D. — Regulators . — The provision of standard sized ga'es and gearings is 
very sound. • 

All the designs aro approved and have been carefully prepared. The 
liegulators at the bifurcation of the Tolmna Branch and Sirsa Feeder provide 
for taking the former out skew. This is a very necessary alteration to the 
right-angled off-take in the alignment laid out during survey. 

E. — Falls and Weirs . — No comment. 

F. — River and Hill Torrents . — This is a most important subject as the 
existing Feeders and also the extension of the Patiala-Kaithal Feeder run 
across all the natural Drainages of the country. 

Each work has been considered by the Executive Engineer in detail 
and ilie designs approved before being estimated. 

The Executive Engineer’s reports are full and need no further 
comment. 

The waterways provided appear to be ample and have been fixed by 
me in consultation witli Mr. Holms, Chief Engineer. 

Administrative measures must be undertaken in co-operation with the 
Native States to prevent any of these Nullahs upstream of tho Canal Crossing 
being tampered with. It is quite easy for irrigation purposes to bund any of 
i hem, but the result would ho disastrous to tho canal as such bunding only 
diverts the main floods and causes a now channel to form. For example, the 
Kapuri Bund has turned the Ghaggar, and large spills from it are now 
developing; what is now the Gadri may eventually become the main 
Ghaggar even before these works start. 

G. — Bridges.— The provision for bridges is liberal and ample. Although 
foot-bridges were provided on the Triple- Project Canals it would be more in 
tho interests of, development to have nothing but cart-bridges. 

' ' The’Di&iributaries from tho Feeders aro Native States’ Channels and do 
no Irrigation giving a credit to this Project. The cpstf 5f filtering their heads 
into the new alignmont’.is therefore placed in a subhead by itself. 

I *4* « * J, 

H. ~Es&tipes.— None are required. 

J.— Mills, ho provision is sufficient for the limited number of falls 
on this canal. . • r * ' 
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K. — Buildings . — The provision is sufficient , and as pointed out by the 

Executive Engineer is less than usual beoause of the large number of Rest 
Houses along existing channels. , 

L. — Earthwork . — -The rates appear sufficient. 

L. — Lining. —This is a new sub-liend of earthwork or channel construc- 
tion. The reasons for showing it separately are given by Executive Engineer 
and are approved. The question cf lining as a necessity and of its advantages 
is dealt with by Executive Engineer in the General Report by him. 

M. — Plantations. —The provision is moderate and i? approved. 

0. — Miscellaneous. — No comment. 

P. — Maintenance. — Executive Engineer’s method of assessing main- 
tenance charges on a percentage of the works figure is sound and is approved. 

Q. — Losses of Stock. — Seems to be r. perfectly useless sub-head, but as 
it is laid down in Standing Order No. 341*, dated 18th January 1913, Public 
Works Department Code, Volume 111, a small provision has been made. 

1. — 3. — Distributaries. — The provision based on actual figures from a 
recently completed work seems sufficient. 

1 . — 4. — Drainage and Protective Works.— It is essential that each 
big masonry drainage work on the Patiala-Kaithal Feeder is used only by the 
waters of the drainage intended to pass that particular work. It is fche’refore 
necessary that spill waters of each channel arc confined to its own lnsin. 

To avoid complaints of loss of cultivation and “ Sailnba ” due to cuttin" 
off of spill water, regulators in the bunds have been provided in the pstimatm 
' These will pass a certain amount of spill water under co ntrol. 

I. — 5 . — Special Tools and Plant.— The provision of sufficient Railway 
Line suitably laid out and ample rolling-stock has been fully considered. If 
lined channels are made— and on this depends the success or failure of the 
Project — sufficient means of transport must be supplied to onable the work to 
proceed expeditiously and economically without breaks duo to lack of 
materials. 

The provision made for rolling-stock appears to be sufficient and was 
arrived at by Executive Engineer in consultation with undersigned after 
fixing the number of locomotives and wagons needed and spreading the cost 
over Works as a percentage charge. 

II. — Establishment . — A naw temporary Circle will he formed with four 

divisions. After completion of the whole scheme this Gircle will merge into 
the existing Sirhind Canal Circle, while the Abohar and Bhatinda Branches, 
which will be cut off and fed from the new weir at Aliwal, will be merged in 
the Lower Sirhind Circle. " 

During construction there will be four Circles - 

(1) Bhakra Dam, Temporary. 

(2 Existing Sirhind Canal Circle, Permanent 

(3) Upper Sirhind, Temporary. 

(4>) Lower Sirhind Circle, Permanent. 

■ These will after construction he reduced to two. 

The percentage of 12 per cent, was arrived at in this way. 

On the Upper .Thelum Canal the expenditure's cent, on 

total Wank?, without exempted charges. But in ^is estimate the inain head 
"Works’*, confers" "aSpeoially heavy provision for Tools and Plant greatly 
enhancing the'’ total '-of tliat accounts head/ Therefore 12 per cent, was oo'n- 
siderefi a safe figure and'provides a sum of Rs. 4(5,55,128. . ' \ 

This compares closely with figures. obtained another way. It is anti- 
cipated 38-Division-Years will be required, which at Rs. '1^20,000 per Division 
Year' (the cost of the Upper Ohenab Canal), the '-amount required is 
Rs. 96,60,000. ' ■ 
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///, IV, VI, (23), (25).— No comment. 

VII.— Interest Charges — The Code "Ruling is for 4 per cent., but in 
view of money stringency statements have also been drawn up showing results 
with 6 and 51 per cent, interest. As rates have already dropped to 5 per cent, 
it is likely that by the time the Project comes under construction money may 
be available at 41 per cent. For safety’s Bake, however, it is advisable to 
oonsider the financial aspect of the scheme on a 5 per oent, basis. 

The Upper Sirhind caunot bo considered alone ; the whole Project must 
be considered together ; therefore no further remarks on it need be made here. 


Programme of Work. — This has been mapped out by Executive Engineer 
and myself in consultation. It is obviously not conclusive, but shows the 
general lines on which progress is required to give the best financial results. 

Reference Vol. Ill, Lower Sirhind Canal- 

Mr. Nicholson has described very fully the alignment of the Main Lino 
and location of Headworks and there is no need to ndd much. 

//is paragraphs 13 n<>d 14. — Headworks — Location. — The site of the 
proposed Headworks has been fixed as described by Executive Engineer by 
working back at the selected slope of 1/8,000 from the existing Sirhind Canal 
helow Daudhar Fall. Other conditions also taken into account wore the 
physical features and thnt an excessiv ely high weir would not be required. 
Regarding the physical features the river is tied in on the right bank by a high 
bluff and has been in that position, it is stated, for very many years beyond 
even the memory of the proverbial oldest resident. This reduces the necessity 
for training works. 

The most serious objection to the site is that the high land on the left 
bank is at some distance, and in locating the Headworks station we have to 
repeat tlie 'very unsatisfactory conditions obtaining at Merala and Balloki, 
riz., a station situated on the low IChadir land between the canal and the river 
and liable to he badly affected by the supply in the canal and the ponding up 
above the w eir. The former evil in this case will not he so serious as the 
canal is to he lined, but rise of subsoil water from the ponding up above the 
we.r remains. A suitable site on the high land two miles off cannot be found 
as the village of Bundri occupies the only site and it may have to be con- 
sidered wberher this village should not bo bought out and cleared up and the 
station built here. 

An alternative site for the Handworks is three or four miles lc™'”’ 
down the river near Gorsian village. Here the station could be built on 
high land above the Dhaya. 

The objection is that to get the sime level in the canal a higher 
would be required. On the other hand w r e would save in — 

(a) Diversion of the Budha Nullah. 

(/») No syphon under the Main Line would be needed for the ii 
copted drainage. 

(c) There w r ould ho 4 miles less of an expensive lined Main Line. 

Regarding the higher weir at Gorsian the figures are— ■ 


Suppose wo movd down 20,000 feet— 

2?*n ill Main Lin? to a slope ol 3/8, "000 

Full in the ltiver to a plrpe of 1/4,000 -S, 

. ; ’ ' ‘il • -• • 

’ ,s 

Difference to’be adjusted 2’5 r < 

- 

Thus wo -would need either 2-5' higher gates on the weir or a woir 2 V 5* 
dicr above mean bed-level, entailing considerable extra expense. - 

> ’ A - * 
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The latter would give us extraordinarily good control of the river and 
anti-silting conditions in thi canal, but whether there would not be attendant 
risks of high heading up on a sandy riv er bed remains to be seen. 

In the design put up the difference ol level from crest to undersluice 
floor is 8 0 If the lower weir site be selecte 1 the difference becomes 10' 5. 
One of the first points to be deoidei by the constructors of tbe canal will be 
the selection of the site between those two alternatives. No doubt compar- 
ative cost will have an import mt bearing oi t ij decision, but a good site for 
the station shoald be given very heavy weight oven if the lower site is some- 
what more expensive 

His paragraphs on Grey Canals. —This sysbe n of canals is reviewed 
separately. (See page 16.) 

Main Line Lower. — No comment. 

Abohar Branch Alterations. — This involves a lowering of the bed of 
the existing branch below the fall by 2 teat. No harm results therefrom and it 
cheapens the Headworks, otherwise wo would have either to g) further up- 
stream to get the additional command or else raise the weir and gitei by an- 
other 2 feet. 

Tbe remaining channels, — Abohar- I'hatinda Feeder, Phul Feeder, 
The Itori (A-9) Feeder, Bhatinda- Bikaner Feeder, Bikaner B ranches —have 
been carefully selected and aligned and are fully described in the Report. 

Aliwal Headworks — Mr. N.cholson has given a lot of thought to the 
design put up for^the proposed Headworks and has collected pirns of the 
various Headworks of the Punjab for several years and considered their work- 
ing conditions together with the silt history of the off-taking canal for those 
years. From this investigation he advances certain theories which prmd 
facie appear bound. But it seems to me that a Project is not the place for the 
advancement of new theories however sound A Project ISsti nate is meant 
only to provide funds for the execution of a work and is th^efire best prepared 
on already accepted lines. The final niceties of designs and their details 
involving new theories rest with the actual constructor ot the canal later on. 
Therefore it will be the duty of the men who finally design and sanction these 
Headworks after the Project is sanctioned to pursue Mr. Nicholson’s investi- 
gations further and try to find support tor his views is e^boche l in the 
design. 

Briefly stated, Mr. Nicholson in addition to commenting on necessity for 
good command to control silt deposits argues that in the past insufficient atten- 
tion has been paid to the condition of the river downstream of the weir. To 
prevent aggregations of silt below the weir (as at Khauki) uliich interfere 
with its efficiency it is essential to maintain a narrow and deep channel and 
that the two channels on each flank must unite and make one ch annel about 
a mile below the weir. With this object in view the plan shows the attention 
paid to (he downstream side of the weir, the river being confined by means 
of two heavy spurs into one channel centrally to the weir 5,000 feet away. 

As stated the Headworks consist of a low weir flanked by under- 
slnices on each side, the whole weir having Stoney gates instead of shutters. 

Both undersluices are at a slight angle to the weir to assist by their 
inclination in the convergence of the two streams towards each other — which 
is considered so desirable. 

Upstream of the weir the approach is through a bottle-necked entrance 
flanked by two heavy spurs. On the left the spur is connected, .to the Head- 
works by^a continuous guide bank. This is not considered necessary, on the 
right where the high ,bank affords sufficient protection. The other salient 
features of the design are sufficiently described by Mr. Nicholson. 

\ * ’ • <■ - 

His paragraph 4.— It is usual to allow 1'0 freeboard from top of gates 
to ponded level. * liven less might do, but in a high wind waves splash over. 
Therefore ponded level could usually be 7 60 '5. In paragraph 7 Mr. Nicholson 
calculates a ponded level of 760'1 will suffice, leaving a margin of 0*4, 
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Mr. NioBolflon has, however, ignored the reduction in value of a coeffi- 
cient flowing over a broad crest compared with ever a rising sill gate. Extensive 
observations were made in Ttnpar in 1000 by Messrs. Baij Nath and Bindley 
nnd the result of the observations nro abstracted thus : — 


Moveable sill nowx, 

Movi:arli: sill 

Ur (I’lTtTlALLt). 

Free. 

Drowned. 

Free. 

Drowned. 

0'557 

0-007 

o-sr> 

0 8t7 


This establishes clearly that over the broad crest in operation with the 
moveable sill down we gel a much smaller coefficient and we cannot accept the 
coefficient of 0 S2 taken by him unless it flows over a sill. Therefore if the 
conditions sketched by him prevail the discharge will only be as 0*6 is to 0 - 8 
or say three-quarters what he estimates. 

ft ic true he has a margin of 0-4 against the ponded level, but then 
again there is fhe risk of some silt getting into the canal either by careless 
regulafion or by keeping fhe cnnal open a shade too long in a rising 
flood during periods of very keen demand, and this margin would dis- 
appear. Therefore to get Mr. Nicholson’s coefficient of 0-82 which is 
correct over a gate sill it is essential that fhe flat masonry crest should 
be lower, and T would make it only 9 0' high instead of 10’5'— the 
difference can always bo made up by the rising sill. 

It would also have the further advantage (hat in the winter when 
there is little or no silt in fhe river we could force full supply into the 
canal (which itself will he 1 ,000 cusc3s less owing to the Grey Canals being 
closed) wifh a lower pond lovel — an advantage in every way as it would 
mean a steeper slope to the river and a smaller area of lake, thereby 
reducing evaporation losses. 

No change is made in the drawings or estimab as this involves no 
extra cost ; it is only mentioned here so that this is not lost sight of when tne 
weir is being designed finally. 

His paragraph 11 . — The weir is calculated to piss 230,003 cusecs with an 
afflux of 3*0. This is ample. In fact advantage might be taken of the damp- 
ing down effect on floods of the Dam itself to build a shorter weir. It is 
extremely doubtful whether anything like such a flood will oven reach 
Aliwal once the Dam is built. 

In Volume II, paragraph 13 of Part I, General Report, the maximum 
discharging capacity of spill-ways and top sluices is shown to he 130,000 cusecs, 
the remainder being absorbed into the reservoir storages there described. The 
maximum flood discharge ever recorded at Jtupar with an unrestricted river 
higher up was estimated to be 225, 00J ( vide Superintending Engineer's 
No. <102-0., dated 28th July 1916, nnd in reply Chief Engineer aooepted 
260,000), a largo margin of safety. 

, Now ic is known that ns a river gels further into the plains the 

steadying effect of spills and flatter slopes givos floods of less intensify, 
but sprcatL.ovffr a longer period. A glance at the Rivor Discharge diagrams 
in our filue books allows^ the enormous drop in volumo between say Ganda- 
singlnVala and Adamwalmti. 1 It is hhcrofore quito^«fasona!)le., to-. accept the 
fact that the probable maximum which lias ever passed Aliwal “was (leyor more 
than 200,000.. But now wo propose to damp down the Bhakra floods from 
N 300,000 to T 50,000-— a loss of ICO, 000. - ■' ’ ”* 

Therefore I. should he prepared to reduce the 20,000 maximum 
flood ‘at Aliwal to ICO, 000 cusecs — that is, the same as passes' Bhakra— tho 
steadying effect of spills and rod notion of dischcharge thereby would 
compensate for the volume .entering the' river catchment - arc below 
Bhakra. We could thereby reduce the : length of the wolf by ono*quartcr. 

t 
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No change is suggested in the design and estimates at this stage as 'ft© 
are aiming at a literal estimate, but this is mentioned so that the point is 
borne in mind for further consideration before actual construction begins. 

All other details of design are fully explained by the Executive 
"Engineer and are good. } 

Description of Works. —These have been fully described by Executive 
Engineer, and any remarks I could make are only those I have already made 
about the various sub-heads of the Upper Sirhind Canal. Those remarks 
apply mdaiis mutandis to similar works in this estimate. The only 
strange sub-head is G. I . — Canal Crossing*. 

These ore for distributaries of the present existing Sirhind Canal 
which will in future get water from the Upper Sirhind. They thus form do 
part of the irrigating systom of the Lower Sirhind and cannot therefore be 
classed under Distributaries. Neither arc they F. — River and Hill Torrents 
nor F.-l.— Ollier Gross-Drainages, nor are they chargeable to Drainage and 
Protective Works. They are really bridges carrying water instead of road- 
ways ; therefore they arc shown as Canal Crossings under a separate sub- 
head G. 1. 

The system is complicated and the arrangements for maintaining exist- 
ing irrigation have been careiully thought out ami indicated in the report nnd 
in the very good plane-table surreys V — 1 mile and 1" = 1 mile sheets bound 
up. 

Reference Vol. IQ, Lower Sirhind Canal. Review of Mr. Nicholson’s 
Report on the Grey Canals. 

t # 

Mr. Nicholson has written a history of these canals, the measures sug- 
gested before the Irrigation Commission tor dealing with thorn and proposed 
in the Project to keep the Grey Canals supplied with water. 

The construction of the proposed Lower Sirhind Hendworks at 
Aliwal eight miles above the head of the first Grey Canal, the Kingwah, 
makes it essential that means for keeping them supplied with wator should 
not be overlooked. Local civil authorities seem to consider it undesirable 
to take over these channels, and therefore all we can do is to give a Feeder 
Channel, the alignment of which is described in paragraph 21, page 40 of 
Volume III. 

The ideal system of course would be to align an entirely new system of 
distributaries, but this cannot he undertaken unless and until either Govern- 
ment is prepared to enforce its right to stop irrigation unless conducted on 
proper lines or the zamindars in a body demand being absorbed into a regular 
oanal system and undertake to pay a full water-rate. 

In paragraph 1(3 of his lleport the Executive Engineer estimates 
the 25th May and 21st September as mean dates of opening and closing of 
tiiese canals so that they run less than four fnontbs. During September with^ 
heavy silt in the channels the volume of water in the canals, must be very" 
small, ’lhus while the maximum discharge of all thesocanals as 2*1 .cusecs, 
the average for the cron must be a good deal less.^Unfortunfttely there are 
no reliable jrecords.to, sa^-wyhat .their average is. Under “the proposals in the; 
•project between "let May and 1st October it will, be possible to ,'give these 
• channels 1,000 cusecs steadily and witli regulators at the heads, of the off-tak* 
m 2 can als this water can be given in "rotational turns. Thus- each channel 
'i2J lU ' rUn ful l in' turn or need not at all— an efficient system jo£ . distribution. 
-■ listing system unless the river is high the, low /supplies in the 

■ c nals have no command and large areas can get no water at all. - There will 
"be a large gam in efficiency. V - V * 
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Paragraph 19.— The average irrigations given as— 

Kbarif • «•» Ml • 35,701 

Rabi ... ... ... ... 3*\274 

Total ... 68,975 


Paragrr phs 20 and 23 .— The supply promised of 1,000 cusecs with a 
Pull Supply Factor of 70 will give 70,000, a marked inorease over the average. 
The people will thus have no grounds for, complaint as to loss of irrigation. 

Parnoraph 24 . — This Feeder channel by itself will he a non- 
remunerative item in the Project, but this cannot be helped unless the whole 
area has a scientifically designed system aligned for it. Not only would it 
be possible to get the best results from the water supplied, but it would be 
possible to give more water and spread it over a much larger area than that 
served by the existing channels if the existing channels were scrapped and 
entirely new oi es designed. 

Reference Vol- V, Western Jumna Canal. 

The proposals for extensions on the Western Jumna Canal as now 
embodied and made part of the Sutlej Dam Scheme contain nothing 
new. Tiny were all fully worked up in great detail in the Sarda Ganges 
Project by Air. T. B. J. "Ward, O.I.E., M.V.O., at that time Superin- 
tending Engineer, Western Jumna Canal. That scheme has fallen through, but 
as water is now available from the Sutlej Reservoir to take up thn Sirsn Branch, 
the idea of these extensions and increase of intensity on existing irrigation can 
be revived by utilizing the Jumna water set free. 

These extensions cf the Western Jumna Series form no integral part of 
tbe new canals to be made from the Bhakra Dam, but in virtue of the fact that 
they only become possible by reason of tbe Sutlej water received, the cost of 
their construction and the revenue expected to be realized are debited and 
credited to the whole Sutlej Dam Scheme. 

As already stated, Air. Ward’s estimate has been boldly drawn on to 
make up these estimates with additions to cover the rise in prices since that 
Project was prepared or to cover small modifications found necessary after dis- 
cussing the proposals W’ith the Superintending Engineer of the Western 
Jumna Canal — Air. G. 0. Laurie. 

Special Plans and Drawings have not been prepared as those in the 
portfolios of the Sarda Ganges Project suffice. 

The money provided is liberal and far more than Mr. Laurie considered 
necessary. There should therefore be no difficulty in getting the work done 
for the money provided. 

After construction is finished in view of the close interlocking of the 
two systems — Sutlej Dam Canals and Western Jumna Canal— it would be 
advisable to combine the capital accounts of tbe present Sirhind, New 
channels of the Upper and Lower Sirhind and the remodelled Western Jumna 
Canal and have one revenue account. It would be impossible to tell annually 
what irrigation has resulted from the 1,200 odd ousecs set free in tho Sirsa 
' Enmcii On new distributaries this information would be available, but as 
some of-tbtfnev' iirigation will be done on existing channels in tbe form of 
-increased intensity it will-be impossible to sort 0 ut.hov 5 vmUoh-.is creditable to 
■'the Sutlej Dam Oanals and how much to tho Wcstprfi Jumnh ; Canal. 

Again, if the cost of the Sirsa Branch only bo transferred to* the Sutlej 
Dam Canals tbo cost of the share of reservoir and cost ’of. the share of Headyfdrks^ 
Main Line and Feeders is still unknown and forms a charge to the Western- 
Jumna Candl, against which must bo placed original cost of bringing Jumna 
watot to tho Sirsa Branch from Tajowala. As so many unknowns creep in, it 
will be far inoro satisfactory to have ono account .for botji canals. 
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Appreciation. 

Mr. H. W. Nicholson has been connected with the Project since 
the formation of the Division in October 1915. He has brought to the 
work untiring zeal and energy, and as a result has produced in this pro- 
vince of .large canal schemes a monumental Projeot — second to none — not 
even to the rightly famous Triple Canal Project. His penchant, however, for 
delving into archaio records of long forgotten files and reports and into every 
collateral subject connected often only indirectly with the worx in hand has 
caused no doubt some delay in the completion of the Projeot, but, on the other 
hand, it has led to the collection of a valuable set of records and data which 
will be useful to the seekers after knowledge of the future. He is leaving 
these records .well arranged and easy to trace. 

Mr. D. J. Morris, Executive Engineer, was attached to my office dur- 
ing the last six months of the constitution of the Project Division to .assist 
me in .the heavy burden of carrying on the routine of a large Circle simul- 
taneously with seeing the preparation of a big Project through the hist stages. 
He was of untailing assistance and help. He earned out monotonous routine 
duties most cheerfully and at the same time gave ready help on the final 
preparation of the Estimate of the Dam and wrote a most valuable notel, 
^Appendix A-2 to Volume II. JU e was most indefatigable and thorougu in all 
he undertook. 

t t 

To Mr. P. 0. Glass, Temporary Engineer, we are indebted for a most 
useful collection of accurate maps of the v hole country between the Sutlej 
and Jumna served and to be served by canals under this scheme. This 
officer’s well-knon n reputation as a Surveyor needs little further commend- 
ation from me, and I can only add that when the needs of the Empire called him 
away to a wider sphere of action in Mesopotamia in June ..ii8 the iinishing- 
up work of completing the Project maps was seriously hampered by the loss 
ot his guiding hand. 

Lala Ajudhya Nath) Assistant , Engineer, posted to this Division as an 
.apprentice fresh from college, also did excellent work under Mr. Glass. He 
also compiled an independent investigation into the maximum floods of the 
Sutlej above Bhakra,— a creditable piece of work for so young an officer. He 
has also gone to Mesopotamia as Assistant to Mr. Glass. 

.Lala, Ganpat Hai, Assistant Engineer, on probation, did useful work 
in the early surveys for this Project in' 1916-17. 

I concur in Mr. Nicholson’s recommendations on his staff of Sub- 
ordinates, Clerks and Draftsmen, who worked hard and well. 

The above mentioned officers and men deserve the thanks of Government. 

E. E. EOT, 

Superintending Engineer, Sirhind Canal Circlet 
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PART II. 

GENERAL REPORT BY Mr. H. W. NICHOLSON, EXECUTIVE 

ENGINEER. 

1. Origin 'of the Project. 

A detailed history of the development of irrigation in the tract bo* 
tween the Sutlej and the Jumna Rivers is given in Appendix A. 

The waters of the Sutlej above the junction with the Beas, and the 
Jumna being fully utilized in existing canals, ha9 always appeared a hopeless 
bar to perennial irrigation ever being introduced into the famine .stricken tracts 
beyond the limits of the irrigation of the' existing canals. 

Proposals to take the wators of the Beas River across the Jullundur 
Tho Pan jab Dover nnrat bore recently Doab into the Sirliind Canal and the Sarda 
2 ® raA P; iI l 91 , 9 ’, 10 River across the Ganges and Jumna Rivers into 
doao.wygvcuon tiiojr pnpowd share the western Juirma Canal have both been con- 
SohTm *. r £roai lh ° Si ' dl ‘ Gan s cvJnmofl sidered, the latter proposal being worked up iuto 
(Si) h. w. m. itks— 2i-5 is. a complete project. 

Both of them, however, failed to mature because the water could be 
more efficiently utilized elsewhere. 

A Project for a Dam on the Suileji 3 /4 of the capacity of that now 
proposed was worked up and abandoned in 1911 as the lines on which it was 
developed gave no hope of its being a financial success. A Project for a Bam 
ou the Jumna was also worked up, hut abandoned as the foundations at the 
site proposed wore found to he unsuitable, and the supply in the Jumna is only 
in excess of that required in existing canals for a comparatively short and very 
uncertain period of the year. 

The Sutlej River carries a much greater and more certain supply for a 
longer period than the Jumna and is a much more favourable river on which to 
construct a large storage reservoir. The above are briefly the facts and con- 
siderations which led to the formation of tho Project Division, in which the 
Project now submitted has been prepared. 

2. Surveys. 

Reservoir Area.— A. double-levelled circuit was taken from Rupar up ’ 
to and round the whole reservoir area ; 1,450 and 1,500 feet contours were laid 
out ’along the whole length levelled over. The 2"=1 mile Survey Maps giving 
50 feet contours were found to he so accurate that no further surveys were ' 
found necessary to determine the volume of the reservoir. 

A detailed laclicomclric contoured survey of the' Bhakra Gorge was 
made on a scale of 1/1,000 to give a detailed plan for the location and design of 
the Bam. 

Nearly 200 discharges were observed of the river at Bhakra to calibrate 
the gauge at that site and a hydrographical survey was made of the Rivor Sutlej 
from Dahcr Suspension Bridge as well as of all the tributary torrents between 
that point and the Dam site. 

The whole of the information collected is hound up as “Bhakra Reser- 
voir, Field Records, 1918,” Volumes I to III, whioh are not submitted with 
the Project. 

In addition to the above, 1,064 experiments were mado to determine the 
silt burden of tho water in the river. The detailed report on these is given in 
Volume II, PartV, 'pages 76—81. 

Heactworks at Aliwal. - A plane-table and level .mile was 

made of the Ltiver Sutlej 'from the Phillour Railway Bridge to below, Sidhwan, 
based on the pillars of tho Riverain Boundary Survey 1 ’fixed by'*tho' Survey of 
India Department ; a copy of this map is given in the folio of plans. 

Phillottr-Jagraon Tract. — Mr. Glass’s Ferozeporo Surveys of 3908 came* 
up to near Sidhwan ; the stones of his last base line were utilized and two more 
bases 6 miles apart wero laid down and the eountry in between contoured for 
' the alignment of the Main Line. 
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The detailed reports, etc, ia connection with the ahoro two items 
hound up in a volume “ Phillour-Jngraon Surveys, 1916-17, Field Records, 
whioh is not submitted with the Project. 


SirsaA-9 Rori-Chautala Tract.— Mr. Fleming’s Surveys of 1905, with 
all the records in connection therewith existed, hut there was an error in tho 
levels whioh ho was aware of, but had been unable to rectify. 


A double lcrol party was sent to connect up the bench marks of his 
survey, and in tho ond the error was discovered and the lovcls corrected after 
which the map was rcconiourcd. 

Tho reports, etc., in connection with this tract are hound up in a volume 
" Sirsa A-d Surveys, 1916-37, Field ltocords," which is not submitted. 

Alignment of Lower Sirhind Canal Channels . — These wero all laid out 
plane-tabled to a scale of 4" = 1 mile and doublo lovollcd. 

The reports, etc., in eoimection with this work aro bound up in a volumo 
" Lower Sirhind Canal Alignments, Fields Records,” which is not submitted 
with tho Project. 

Patiala- Kaithal Tract .— This was contour surveyed, bases being laid 
down 6 miles apart and stones fixed at 2,000 feet intervals. 

The alignments of tho Feeders and tho Tohana Branch wero laid out 
plane-tabled to a scalo of 4" — 1 mile and double levelled. 

The reports, etc., in connection with these items are hound up in a volume 
« Patiala-Kaithal Surveys, 1916-17, Fiolds Records,” whioh is not submitted 
with tho Project. 

The surveys of the Ghaggar and tributaries aTo all being reproduced and 
hound for record ns they will ho most valuable at somo future date owing to 
the unstablo nature of those channels. The original surveys by Captain Baker 
in 1840 and Mr. Bundle in 1S78 wero discovered and found to be invaluable in 
showing tho nature of the changes that ate taking place. 

Sirsa-Bikaner Surveys.— For the tract south-west of the Sirsa-Rewari 
Railway no surveys existed and the whole traot between tho Chnutang and the 
Ghaggar was contour surveyed, bases being laid- down- 10 miles apart with 
stones at 2,500 feet intervals, in continuation of .Mr. Glass’s Bikaner surveys of 
1906—05. The reports in connection with the surveys are hound up in a 
volume “Sirsa-Bikaner Surveys, 1916-17, Field Records,” which is not 
submitted with the Project. 


Bikaner State contributed Rs. 24,500 towards the cost of this Survey in 
proportion to the area which lies within the State. For tho Ferozepore and 
Bikaner traots Mr. Glass’s 1906 — 08 surveys existed and wero invaluable. 

For the rest of the area within the limits of the Project various surveys 
existed which were obtained with much difficulty after personal search in various 
offices. In very few cases did duplicates exist, and there was little or no 
information to show the datum on which the levels were based. 


It should he noted that in their new publication the Survey of India 
have changed the values of their bench marks, hut the original Sirhind Canal 
and .Western Jumna Canal were based on the old values. 

In all the surveys that have been done by Mr Glass and in this division^ 
all levels are reduced to the old values of the G. T. Benolr Marks strsas to-'be 
the same as .that-of- thfrox isting canals. , - 

m , » . , '' - r ' 

loo-much 'importance' cannot be- attached to foil 6 wing this procedure -- 
when* the execution oHhe’Troject’is put in hand or there will be hopeless chaos > 
,-dh levels. , . * . , 

* L {» ‘ 

”/ , v - ” A line of precise levels 80 miles long was run from”tiudhiana to 
-Bhatinda', by Mr. Glass, * and ft -was found that the dosing difference from the 
G, T, values wa& only U’23--feet, and that the recorded values of many of the canal 

-•1 ‘i * . * 
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bench marks bad been, sadly mutilated in the course of time, even errors of 10 
feet being found. 

Generally it was found that the level surreys of 1878 and thereabouts 
TVere far more reliable than those of more recent years. 

The utmost confidence is felt regarding the accuracy of the levels iu the 
surveys now done and in the designs submitted with this Project, due to Mr. 
Glass’s long experience of defeating the shoddy methods of the average surveyor. 
Also tbe keenness of the officers in charge of the parties in the fields no doubt 
assisted in producing the satisfactory result that only a small amount of field 
work had to be rejected for inaccuracy. 

The field work of the surveys was completed by May 1918 when the 
preparation of the Project Estimate was begun, but there was an enormous 
amount of work involved ia indexing and recording all the field records. 

The field records, survey maps and plana in bound folios with Tables or 
Contents of all the Volumes are in the Punjab Irrigation Secretariat, Lahore. 1 

The following is an abstract of tbe field work done : — 


* Theodolite work 

... Triangulation stations fixed 

... 22 Nos. 

Do. 

... Traverses and Base lines 

■ 743 miles. 

Do. 

... Alignment of channels 

... 660 ,, 

Levelling 

... Double Precise Levelling 

... 2,090 „ 

Do. 

... Single Levelling 

... 8,260 „ 

Do. 

... Cross-sections of Rivers and 
levelled. 

NullahB 900 Nos. 

Plane-tabling 

... Tacheometric Traverse ... 

... 103 miles. 

Do. 

... 4* to 1 mile scale 

... 467 sq. miles. 

Do. 

... 1/1,000 scale ... 

... 2,244 sq. chains. 

Do. 

... Contouring on village maps in Reservoir 105 Nos. 
area. 

Demarcation and 
nent marks. 

Perma- 12 feet high burjis 

••• 238 jj 

Do. 

... Concrete or masonry burjis 

2,807 H 

Do. 

... Other bench marks 

• •• 1,804? tj 

Miscellaneous 

... Wells measuiod 

CO 

00 

lO 

Do. 

... Discharge observations ... 

400 „ 

Do. 

. . Silt Experiments 

... 1,064 „ 


The total area in the plains contoured is ... ... 2,664 sq. miles. 

The area covered by tbo Reservoir is ... -> 18,000 acres. 

3. Limits of the Scheme. 

The object aimed at in Ihe preparation of the Project has been to ex- 
tend irrigation, irrespective of territorial boundaries, up to the physical limits of 
command, in ilia tract between the Sutlej and Jumna llivors, which is neither at 
present irrigated nor comes within the scope of the Lower Sutlej Valley Project 
now ^undor consideration in 1919. 


No attempt has, however, been made to give irrigation in the tract north 

of the existing Siriu'nd Canal which ha9 a favour- 
obis rainfall of a.' or over (see map A, Appendix 
p.MAVtf introduce inviti <bdn Q.) although that could have been done by taking 
SSSCtiwrf 5*4*86*^“ y a' Canal off the Sutlej somrdislaTice above Rupar. 

ltd.) H. W. M. Ives— 21-0-19. , 

lbe general map (scale 1" = <L miles) acpompanyirig'tKis report shows In 
flat washes tk6 new aToas in whioh irrigation is provided. ' < \ 

It. will he seen that from Delhi to the Ohautang Nala near HisSar’irrigav k - 
tion is provided* up to the absolute limit of command. ^ *•*. 

The Same remark 'holds good for the tract west of' the Ghaggar.* ‘ * ? 
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Between the Ghaggar and the Oh au tang irrigation is provided* for the 
whole area down to the Hajputana-Malwa .Railway between Sirsa and Hissar, 
South-west of this Railway line there is a large area of land, the whole of 
which/ in the initial instance, it ha3 not been possible to arrange' to irrigate. 

Some of the land in this latter tract is unirrigable on account of its 
irregular surface, but sufficient water is available to provide ihe intensity of 
irrigation proposed in a gross area of 453, 333 acres, which forms a considerable 
proportion of the area. The remaining portion of the area will be benefited' 
by the extension of kharif irrigation therein from the Ghaggar Nala as des- 
cribed later (paragraph 21). 

At any rate the fact that there is an area in which further water can 
he utilized is an insurance that should the demand not arise in the tracts for 
which'it has been provided, or should the increase of efficiency in the use of 
water make supplies surplus, there would always he this tract in whioh it could 
he utilized. 


Very remote indeed. 

(S3.) H. W. aT-Itss— 21.6-19. 


The presumption that there ’would he surplus 
water available is a very remote contingency. 


The Grey Inundation Canals from the’ Sutlej above Ferozepore will he 
_ „ , ... . absorbed and given a controlled supply, and so 

called « Nou-jerenniai " channels. far as possible the small inundation canals from 

(sd.) h. 'V. m. itbs -. 1 - 5 - 19 . the Ghaggar and its tributaries will he abolished 

and perennial irrigation provided. 


The intensity of irrigation in the distributaries of the Sirhindand 
"Western Jumna Canals will he brought up to a uniform basis in those cases 
pi which it is below the general standard. 


The total gross commanded area within the limits affected by the project 
is 11,808,188 acres This area is equal to the sum of the gross commanded 
areas of the following existing canals : — 

Upper and Lower Jhelum, Upper and Lower Chenab, 

Upper and Lower Bari JDoah, Upper and Lower Sutlej, 

and Sidhnai. 

The total irrigation at present done in the tract is 1,977,000 acres and 
this will he doubled by the Project. 

The total new area to he commanded is 4,667,047 acres and the irriga- 
tion percentage will be increased in 2.1:05,737 acres through the existing chan- 
nels. 

f 

Thus of the 11,818,183 acres within the limits of the Project, irrigation 
will be given for the first time or intensity increased in 6,872,78 4 acres, while 
the method of supply will be changed to most of the remaining 'area. 

It will thus he seen that the Project is unique and complicated in its 
Bcope and nature. 


4. Available supplies* 

This question is dealt with at length in the Report on the physical 
conditions in connection with the Dam, Volume II, Part II, page 21. 

There is no supply in the Sutlej during the Babi whioh can be reckon- 
ed on as being available : on such few occasions as the records shew any, it is 
due to a slack demand 1 on the Sirhind Canal during October on account of 
heavy and late rains, or to a closure of the canal in the spring-iu^der to carry 
out works which cannot he done when the canal is running* 

The capacity , T5f”tjie>es^rvoir proposed up'fc/tlie normal water surface'' 
l acre foot 48,660 c, foot, >, . 1 uf R« L. 1,5 00*15 2,583,550 foot acres, pr 112,540 

(Sd.) h. w. a. i-n’ii.jaV.ia * million ‘cubic feet With the reservoir filled up 
., , „ * ' „ '■ ’to 1,510 R. L. (the emergency level provided in 

the design for the control of a maximum flood coming on a full reservoir) the 
capacity would be 2,763,125 foot acres, or 120,362 million cubic feet.. "Ko doubt 
after a few years working and experience of floods and their action" it may he 



23 


possible to -utilize this extra storage as bas been done at the Periyar Reservoir 
in Madras, but for tbe present it has been neglected. 

It is assumed in the Project that a stored supply will be required for 
the 6 months of the rabi crop, 1st October to 31st March, and April, the first 
month of the kbarif crop, or 210 days in all. 

The mean discharge over a period of 210 days will therefore be 6,203 
cusecs, working on the capacity of the reservoir at normal level. 

An arbitrary allowance of 10 per cent, for losses cn route from the Dam 
to the regulating gauges of tho canals has been made which gives a mean 
discharge of 6,203 — 020=5, 6S3 cusecs available at regulating gauges. 

In tbe detailed report above referred to it has been shown that there 
is not much likelihood of any material loss in the river bed down to the canals, 
and that there is a mean discharge of 200 cusecs during the rabi in tbe river 
at the site of the Aliwal Headworks for which no credit has been taken. 

If the most optimistic estimate be taken of working the reservoir up to 
1,310 R. L , giving 2.763,125 feet acres capacity, or 6,633 cusecs lor 210 days. 
With no losses in transmission and assuming credit for tho 200 cusecs mean 
discharge in the river at the site of the Aliwal Headworks the mean discharge 
available would be 6,633+200=6,833 cusecs, or 1,310 cusecs more, t.e., 24 per 
cent, increase. 

It will thus be seen that the mean estimated rabi discharge of 5 , 1 68 
cusecs on which the Project is based is, a cautious forecast. 

During the kbarif there need be no question of supplies being sufficient 
or not because provision has been made lor a stored supply for 30 days at the 
beginning of the crop in case the river does not rise in time. 

5. Areas commanded by tbe Project. 

Statement showing by Canals thc present and proposed gross areas within 

the limits of the Project. 


f 

-s 



GEOSB COMS1AHDBB ABBA 
AOBB9). 


m 

- ■s 

& 

*3 

5 

to 

Kamo of tho System. 

Source of information. 

Totnl o£ 
tho present 
areas. 

Portion 
on vrlucb 
intensity 
will be in- 
creased. 

Total of 
the new 
arias. 

Grand 
Total of 
the pro- 
posed 
canals. 

1 

2 

s 

4 

6 

6 

7 

i 

Upper Sirhiod Canal ... 

Statement, Append x O -4 nnd C.-7 
ot Vol. 2V, Upper Sirhiud Canal. 

1,4 JO, 067* 

1,1X3,627 

X,73w,622 

8,160,679 

2 

Lower Sirhmd Canal... . 

Statement, A| pendix B-‘ of Vut> 
nmo lxl. Loner sirhiml Canal, 

l,«6v,166 

686,782 

Kggg 

4,071,422 

S 

Western Jumna Canal ... 

Statement, Appendix V., pages 
31-36, Volume V, Western 
Jumna Cans], 

(2,073,409)* 

2,102,629 

626,428 

473,16s 

3,676,687 

4 

Area commanded by State 
Branches from Upper 
Sirhmd Canal System. 

Statement, Apccndix C-4, pugo 
Itil, Vol. IV, Upper Sirhmd 
Canal, 

1,966,400 

■ 

42,<jOJ 

*,01,0,400 


1 

Totals 

7,141,141 

2,2uS,7»7 

4,b07,0i7 

11,808,188 


*670,680 acres transferred from Western Jumna Canal to Upper Sirlmid Canal system. 


The statement above shows the gross area within the limits of irriga- 
tion of the existing major canal systems to be 7,141,141 acres and out of this 
the intensity^of'irrigation will be increased in 2,205,737 acres, while another 
4, 667,047 iicres will be’Bfought within command, making ~a total ,gross area 
for the Project of 11,808,188 acres. ^ 

The statement on tho next page shows the territomUdistribution of the 
gross areas to be brought under oommand for tbe first time by the Project./ 

In the general map 1" = (t miles accompanying this report the areas to 
he irrigated are distinctively coloured by flat washes' as shown in tho legend 
thereon, kharif irrigation being distinguished by stripes instead of fiat 
washes. Areas in which the intensity of irrigation will bo increased are 
given a fiat green wash. 
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, , Area within the Limits 

'Statement showing hy^ai project by Territories. 


| OOSMASDW IMi! (AOMa,), 


Kamo of the 
Territory. 


Description of Tract- 


Total of each Tottt t 0 { the Rbmasm. 
Detail accord- territory ac- 
ing to tracts carding to 8 y 8 tom9-cf 

and territories, different tho Project. 

- systems. 


Bikaner ... 


British .. 


Paridkot 

British 

Bikaner 


1 (1) UPPER SXRHIND CANAL, 
rfh of Ghaggar 

tween Ghaggor and Sirs* Broncli ... 
ith of Sirsa Branch 

idhal Tract _ 

,tiala to Sirsa Branch 
hana-Bangoi Tract 

jrth of Sirsa Brsnch and sonth of 
ihaggar. 

arwala Extensions 
rath-west of Sirsa Branch 
[issar Diitribntary Irrigation 
forth of Gbaggar through State ehannols 
iouth-west of Sirsa Branch 
(2) WESTERN JUMNA CANAL. 

3eri Bhalant and Pai Bohana 
Eofib&m Extensions 
South-west of Hissar 

Extensions from Sirsa Branch of Chantang 
Distributary. 

Tosham Extensions 

Dadri Extensions 

(3) LOWER SIRHIND CANAL. 

Terozepbre District 

Mnktsar Hithnr 

... Grey Canals 

... Through Abohnr Branch 

... Bohri.Chatanla Tract 


10B.OOO 

69.200 

89.000 267,300 
800,000 

863, 0C0 

38.000 

211.200 

409, 000 

18,869 

42,000 1,374,089 

181,333 Win 1,772,622 

99,694 

189,872 

47,883 

61.869 876,658 


> f 80,000 

I si I 

J.J4 80,000 
J W 1 426,000 
Klmrif 140.0JO 


696,000 
> 140,000 
612J0C0 


Erom Bikaner Branches 


Grand Total of the Project 

Abstract. 

Total new area of Patiala State S?*> 

- r 

Ditto. of British Torrttory 

^ \ V ~ 

^ '4 I , 

*' ‘‘Ditto'- of -Bikaner State f 
Ur- 

Dttto of Jind State ‘ , 

.Ditto uf Earidkot State 


812,000 612, 0CO 

> . 

69,000 

1,006,267 1,074.267 W.M 

*4,667,047 



• Of tin*' totof’ 
, 696 , 000 . acre* 

.wa IS ox 
'Iharif Wily. 


I , 

' 4,687 1 t)47t t 'KlsiriT btJy. 

- . ,t / 
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6- Probable area of irrigation. 

Tke new distributaries on the Upper and Lower Sirhind Canals are 
designed on the same basis as the existing distributaries,, i.c., with a full 
supply factor of 170 acres per cuseo capacity at distributary head. 

On the Western Jumna Canal the figure is 150 acres owing to the fact 
that the rabi supply on the Western Jumna Canal is much lower than in the 
Sirhind Canal. 

Diagrams E and F, Appendix; G, shew in blue the mean ten daily dis- 
charges utilized in the Sirhind and Western Jumria Canals, respectively. The 
unutilized capacity of the main line during periods when there is a surplus 
supply in the river above requirements is coloured red. 

It does not mean that there is sufficient surplus water in the river 
throughout the whole period coloured red to run full supply, as the records are 
not sufficiently accurate to give that information. 

It will he noticed from the diagrams that the Sutlej River lias surplus 
supply over a much longer period than the Jumna River which often fails to 
carry a sufficient supply to comply with indents iu the kharif months even 
in June and July. 

There is frequently confusion in the use of irrigation data owing to ill- 
defined terminology and the fact that the data for different canals and in 
different years are not reduced to a commou basis. 


The terms used in this project are as follows 

Average Discharge . — The sum of the daily discharges during a crop 
divided by the number of days the canal is in flow. The 
average discharge really means nothing for statistical purposes 
as it is not a measure of the amount of water passed into the 
canal hut is only a measure of the rate oE discharge when the 
canal is open. 


Mean Discharge . — The sum of the daily discharges divided by the 
number of days in the crop. 

The mean discharge is a definite measure of the amount of water 
passed into the canal in a crop. 

Time Factor . — The ratio of the number of days the canal is in flow 
during the crop to the number of days iu the crop, then Mean 
Discharge = Average Discharge X Time Factor. 


Capacity Factor . — 'l he ratio of the amount of water passed down 
the channel during tli9 crop to the total amount which would 
have passed had the authorised full supply of the channel been 
run full time or 


Capacity Factor = 


Mean Discharge 
Authorised Full Supply 


It is this capacity factor iu a* crop which controls the amount of 
irrigation that may be oxpected. 

It should bo homo iu mind doeS n0 ‘ 

capacity factor, but-^^^^- x Time Factor 

_ would. Unfortunately all the statistical statements maintained 
in the ^Irrigation Branch are based on the average supply 
which makes correct comparison between canals or from year 
to year on the same canal impossible/ 

I ^ * , > 

•n c? i . _ Area irrigated on' a ‘channel. 

<u upp y Authorised Full Supply hi head of channel. 


Duty 

Full Supply Factor 


__ Area irrigated on a channel. 

Mean Discharge of head of channel. 

•*- , D uty X Capacity Factor . ’ 



The amount of irrigation to be expected is obtained by multiplying the 
authorized supply of the channel by the Pull Supply Eactor, which itself 
depends on the two factors of Duty and Capacity Eactor. 

The Capacity Eactor on canals heretofore has depended on the natural 
flow of the river in the rabi and tho demand in the kharif. In the case of 
the Sutlej Dam Project Extensions the Capacity Eactor will be fixed by the 
amount of water stored aud the capacity of the distributaries, due allowance 
being made for losses en route. 

When the Project was started the figure of 6 was taken as the time 
factor in the rabi at Garhi and the whole Project outlined on that basis, the time 
factor being taken as being the equivalent of capacity factor. 

This, however, only had the effect of limiting the total capacity of the 
new distributaries to be designed. 

As a matter of fact the true values of the capacity factors are 


For the various Punjab canals ... Statement 2, Page 55, col umns 12 and 13 
„ Sirhind Canal in detail ... ' „ 10 ., 63 „ 6 and 7 

„ Sirhind and Western Jumna „ 17, „ 70, lines 25 and 26. 

Canals by the sections 
into which they will be 
split by the Project. 

It will he seen from statement No. 2 that the mean capacity factor at 
distributary heads on the systems as a v hole in the last 6 years’ average is— 


Sirhind 


Kharif Rabi. 
im "4f4f *52 


Western Jumna Canal ... . ... '52 *40 


This shews that the rabi capacity factor of - 6‘2 actually holding in the 
past on the Sirhind will he materially exceeded by that of *60 on which the 
total capacity of the distributaries to bo supplied by stored water was fixed. 

This will mean an increase of about 16 per cent, and 50 per cent., respect- 
ively, in the supply of rabi water available for the Sirhind Canal and the 
portion of the Western Jumna Canal, which will come on to the new Sirhind 
system. There will he no change in the capacity faotor of the rabi supply 
available on the Western Jumna Canal as readjusted. 


The kharif capacity factor ou the Sirhind Canal is only a measure of 
the demand for water and could he materially increased if the cultivators 
could he induced to work harder in the fields on kharif cultivation. 

On the Western Jumna Canal the kharif capacity faotor is probably 
restricted by the shortness and uncertainty of supply in the River Jumna refer- 
red to above. 


The duty is the measure of aveas irrigated per cusec of water run in the i 
crop. • / 

• • heretofore it has been assumed that a greater rainfall^would assist in 
hi<rw _ hl Sher duty ; that is, a greater area of crpp/'W’bUld he irrigated in the 
higher reaches 0 f %cauals where the rainfall great* 

1 ‘•rainfaimSi 11 ^ 1 !’. li *^ es 27 > aa d 33, tend to show that in tracts of less 

„ intensity' afwF ls J 11 S]? cr contrary to the usual expectation. The question of 
sons bvW D f tlie -^ fc y must he borne in mind when making the compari- 
, s tion'is that in° ^ t0 ^rideration lines 10 and 13 at the same time ; the deduc- 
careful irri^tors! 3 ^ lere there is less rainfa11 cultivators^ are more 
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It follows, therefore, that for the new tracts to be irrigated by storage a 
higher full supply factor may be anticipated than on the existing canal due 
to— 

(a) increase in capacity factor, 

(b) irrigation being in tracts with lower rainfall giving higher duty, 

(c) higher intensity of irrigation giving higher duty, 

(d) the supply will be under control of a reservoir so that the water 

will be given for use when it can be most efficiently used. 

or as por cenr. over the nctmi fail ' On the consideration of the above, the full 
tnppiy factor ■ of 170 at (ljrtribmary supply factor of 212*5 has been accepled at 

beads on nmcli tbo channels liavo boon 1 

designed, distributary heads. 

(Sd.) II. W. 51. Ives— 22.5-19 

It may be noledthat on the Abohar Branch below Daudhar, statement 
17, column 4, line 23, a full supply factor of 240 already bolds. In Mr. Gibb’s 
Sutlej Yalley Project a full supply factor of 208 was accepted. 

On the W cstern Jumna Gaual the full supply factor of 150 is maintain- 
ed as the excessive cultivation of sugarcane, which takes water in both crops, 
keeps down the full supply factor far below wliat it would be if the cropping 
were normal, and this fact would justify a heavy increase in the sugarcane 
water rate. 

A full supply factor of 100 has been taken for kbavif channels as has 
been found to hold at present. For the Grey Canals, however, the figure of 70 
only has been taken owing to the inefficient nature of thoso canals. 

Statements 15 and 16 shew that the total area of crop matured on the 
canals in the rabi very closely depends on the amount of water utilized at sow- 
ing time especially when the climatic conditions beEore and at that time are 
taken into consideration. 


The fact that the depth of water taken on the "Western Juinna Canal is 
muck higher than on the Sirhind Canal is due to the fact that there are larger 
areas of sugarcane being irrigated at the same time. No attempt has been 

made to fix the proportion of rabi and kharif irri- 
depends largely on the conditions of tho gation. Statement 1 7, line lo, shows that it 
sod topron the vorion. crops An heat- var j es between 1 to *9 and 1 to 2*2. This propor- 

prodnclng tract is nut lihily to suddenly . . . 1 

b econo a Kinrif.prodocing tract. tion adjusts itself and cannot lie kxed before- 

isd.) u. w. jr. i\ cs— 22-5-19. hand. 


7. Existing irrigation and nature of crops. 

The existing Sirhind, Western Jumna and Gbaggar Cauals worked by 
the Irrigation Department already irrigate in the tract under report. The 
division of the agricultural seasons into kharif and rabi holds throughout. 
It is hardly possible to give the areas of existing cultivation and crops 
over such a largo area involving areas in so many Native States. 

Diagrams G, IT, I, Jand K, Appendix G, however, give in diagrammatic 
form the total areas matured on tho major canals for the 25 years ending with 
the rabi of 1 915-1 G, showing the chief crops and the water- rates assessed. 

It will be noted that the greater part of the rabi crops is cereals, wheat 
and barley, with a considerable area of gram, hut a very small area of oilseeds 
is grown. 

The kharif cropping on the Western Jumna Canal consists of a large 
area of cotton, and a relatively large area of sugarcane until a small area of 
rice, millets and fodder. 


> 'I he kharif cropping on the Sirhind Canal consists of small areas of 
sugarcane anj-cotton, considerable areas of maize, flic remaining area, more than 
half tlicrwhole, is millets.and fodder. 

■ The pe’oplc in tkc tract maintain large numbers^ of .cattle for which the 

rfodder is cultivated and dp a considerable trade in diffry produce (gbee). k f ( 

On the Sirhind Cnual at present most of tho cultivators aro ablo to mated 
. such handsome profits out of tlieiv large holdings'** 
in the rabi from cereals duo to ample supplies f of s 
tr*ei, nmi its- iioW irrigation >s boami rabi water that they are hut, little inclined to ' , 
‘i^’^sS^'n/w. M. n ivc«-22.5i9 undertake the strenuous work of culUyatiinr 

higk' class kharif crops in the hot 'wenthoi, 1 . 
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' There is no doubt tliat.as large a proportion of cotton could be grown 
on the Sirhind Canal as on the Western Jumna Canal if the cultivators could 
be stimulated to undertake its cultivation. 

There is every hope that the nest few years will see a great change in 
this direction. Mr. Jesson, Executive Engineer, who worked hard in stimulat- 
ing the growth of American cotton on the Lower Bari Doab Canal, is now 
doing the same in the Ferozepore Division of the Sirhind Canal with most 
satisfactory and encouraging results. 

There appears to be no object in considering the cropping now existing 
on the new areas to be irrigated, as the introduction of irrigation causes a 
change in the nature of the husbandry and is almost sure to induce the 
cultivation of higher class crops as it has done on the existing canals. 


8. Produce per acre and fair money value of nature to the chief crops. 

The necessity for discussing these points is laid down in paragraph 737 
of the Public Works Department Code, Volume 1, but the question is one of 
such magnitude and so controversial that little can be said on the subject. 

Diagrams L to V, Appendix G, however, give the information available 
with reference to the existing Sirhind and Western Jumna Canals and the Feroze- 
pore and Hissar Districts which are irrigated from the two canals, respectively, 
and are typical of the new areas to be irrigated. 

The rates of outturn per acre are taken from the figures given by the 
Director of Land Records. 


There is no doubt that owing to the steady growth of the export trade 
from the Punjab due to the development of communications and the demand in 
England the prices of the produce will in future remain at much higher rates 
than have held in the past ns the prices in Mark Lane practically control the 
prices in the Punjab. 


It has been customary to take credit for watei’-rates, an occupiers’ rate 
whioh is supposed to he the fair market value of the water, while the owners' 
rate is assumed to be half the increased rent, which the owner of the land can 
get from the tenant owing to the land being irrigated. 

The history of the development of this procedure is complicated, and in 
the case of the Sirhind Canal Government annually loses a large sum in revenue 
owing to the fact that no indirect revenue (owners’ rate) is taken on the areas 
irrigated from the Government channels in Native States. 

The Sirhind Canal in this aspect is unique amongst all the canals in the 
Province, and it would appear desirable to remit thq indirect revenue assessed in 
the British Districts which have all been settled in recent years with the excep- 
tion of the Sirsa Tahsil now coming under settlement this year. A full oc- 
cupiers’ rate could then be taken, whioh would bring in a very material 
increase in revenue, which is their due, to the Imperial Government. 

The question of water rates is being dealt with by the Chief Engineer in 
. , „ .. , ... consultation with the Financial Commissioner 

A copy of all the correspondence with ,, - .,<* , . 

the JJnaacial Commissioner on the nib* Slid XlflS D06U ClGflJt) Wit 11 CJ66TYJ1C1IC* 
jert o£ occupiers* rates is attached at the 
end of this \olume, for information 
(.Appendix E). 

(8d.) H. W. XI. Iveb -22-5-19. 


. uouung would ne outlined d y^nny a 

quired ' always lias supplies inr^cess .of 

'of the r!vM- n ^x^f 00n L 1 ra ^ a ^ a ^ e cts only a very small portion of ^he catchment 
‘logical Denartml 6 f ^ but as Simla > the Headquarters of the Meteoro- 

the 18 3n ^ le catchment area and only about 40 miles from 

iainablereLSt IleS + l rV0ir> , Tal ™ble information will always be readily ob- 
would be of Probability of phenomenal storms arriving, which 

•’ ' g eat- use to those responsible for the working of the Reservoir, 
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From the records dealt with it appears to "bo the usual provision of 
nature that in years when the monsoon rainfall in the plains is subnormal, 
there is normal or in excess of normal rainfall in the hills or nice versa, thus 
in years of greatest demand for irrigation in the kharif there is an ample 
su PPty in the rivers. 

In preference to giving statements of rainfall an Isohyetal Diagram is 
given (map A. Appendix G), based on figures obtained from the Director of Land 
Records and from Canal Rain Gauge records. From this it is seen that nearly 
the whole of the tracts to he irrigated have a mean annual rainfall of less 
than 15" and a large portionless than 10". The diagram shows the mean rain- 
fall for the 3 months — January to March— when the crops are maturing is less 
than 2" over nearly the whole tract proposed to he irrigated. 

The rainfall over the tract in question is also subjected to severe vicissi- 
tudes. A t Hissar the mean annual rainfall is about 14," yet in 3 917*3 8 
37'5" v ero recorded and in lrS8-07 only 5*5" were registered. Owing to 
the fact that 37*5 ,/ is so much above the mean there arc more years with a 
rainfall of less than the mean than there are years with a rainfall in excess 
of the mean. 

This makes the call for irrigation more acute than if the rainfall were 
more regular. 


10. Subsoil water in the tract. 

AlapsB and C, Appendix G, accompanying this repoit show the present 
depths to spring level and su bsoil water levels over the an hole tract so far as 
data exist. 

The data concerning the tracts irrigated by the Sirhind and "Western 
J urnna Canals are complete since the year 1895 when the present system of 
well measurements was initiated. 

The information for the remaining areas has been obtained from the 
well measurements made in connection with the present surveys, Mr. Glass’s 
Bikaner Surveys and the surveys done in the Special Drainage Division of 
the Western Jumna Canal. 

The diagrams for the first time shew all the information available and 
are of great interest. It will be noticed from map B (Appendix G), how 
near tho surface the subsoil water is in the upper reaches of the existing 
Sirhind Canal and the eastern portion of the Western Jumna Canal systems. 

The Ghaggar Nala appears to have a far greater effeot in keeping up 
the subsoil table than would have been expected, especially bcloAV Sirsa whore 
the effect of the Otu Reservoir is most marked. 

There is a well below Otu which was sunk 70 feet to get to water at 
the time of constiuction hut now thcic is 50 leet of water in it shewing the 
rise in subsoil water caused by the construction of the Otu Reservoir. 

At Hanumangavh there is an ancient and complete well, the curb of 
which is only 40 feet below natui'al surface hut now subsoH water level is 
160 feet below natural surface. This gives some indication 'of the changes 
that have been brought about by the decrease in flow of the Ghaggar Nala at 
that point. 

The subsoil water level in the greater part of the tracts into which irri- 
gation is to be extended is from 10 0 to 150 feet below natural surface, 'lho 
water when obtained is brackish and generally undrinkable so that tho intro- 
'> Auction, of irrigation tviU give benefits which will be more appreciated by tho 
inhabitants than by any one reading up this report Avithout any knowledge 
, of the local conditions* \ \ 

, It was desired to compilo a similar map showing the change in spring 
level since tho construction of the existing canals, but the data available at the 
* time only dealt with changes since 1895. v > 

In the report on the Lower Sirhind Canal, Volume 31 T, two diagrams, 
G and D, are given showing the information abstracted from Ibc well measure- 
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ments made at the last two settle merits of the villages in the Ludhiana and 
Ferozepore Districts 

This was the best information available at the time to show the rise in 
spring level in that tract. 

lhe Main Line of the Lower Sirhind Oanal is aligned through a tract of 
high spring lpvel. and it is essential that this channel should be lined or the 
whole of the tract below Moga will probably become waterlogged. 

The Ahohar, Bhatindn, Phul and (A-9) Rori Feeders are aligned along 
the slope of the subsoil table and cross the 
Y (Sa.i n. w. m i vf!— 213-10. natural drainage lines. If these channels uere 

constmofced as ordinary earthen channels, acute 
conditions of waterlogging would follow at once in the upper reaches 
and extend down the alignments in the course of time. It is therefore 
absolutely necessary to lino these channels at the outset, whether the 
expenditure involved were justified by ihe saving in absorption losses or 
not. 

The Feeder Channels of the Upper Sirhind Canal from the tail of tho 

Slain Line to the Sirsa Bran eh arc aligned 
Yo> ' ii. w. m ivF-<.—23-3.in. through a tract of high subsoil water level and 

also across the natural drainage lines of the 
country so that in their case also it is essential that they be lined at the outset . 

Since the diagrams referred to above were prepared it has been found 
possible to trace the rise in subsoil water level from a far earlier date than 
1895. On the Sirhind Canal a series of well measurements was maintained 
on a different basis to that introduced in 3 895 from as far back as 1871 and 
the complete records exist in the Sirhind Canal Circle Office. 

The survey sheets of the original project surveys for the Sirhind Canal 
existing in the Circle and other offices are found to contain full information 
of the depth to water surface with the values of Bench Marks on each well. 

From this information and the measurements recorded in Captain Baker’s 
surveys of 1840, the effect of the introduction of irrigation in raising spring 
level could be studied over a much more extended period It would, however, 
take unnecessary time to pursue these investigations further just now in 
any detail. 

From the study of a few individual wells it has been found that the 
rise has been as much as 60 to 80 feet over largo areas. 

It may here bo recorded that in large tracts of the Ambala District, 
although the subsoil water table is at a reasonable depth, it is practically im- 
possible to do well irrigation. The subsoil is such that no strata can be found 
which will yield a sapply sufficient for well irrigation purposes. 

11. Famine tracts that will be protected. 


A detailed report on the subjeot of famine in connection with the Project 
is given as Part IV of this volume, in which it is shown that in the 3899-1900 
famine in the Delhi Division alone 1,223, COO head of cattle were lost (Appen- 
dix B-9). 

_ It may be useful here to refer to the famine protective aspect of the 
Sutlej Dam Project briefly. In paragraph 2 of Chapter XIV of their report 
the Irrigation Commission classified Hissar and Rohtak Districts a s tho two 
worst in the Punjab, the index numbers representing the percentage of crops 
matured in the famine year of 1900 on the normal area matured being 16 
re BPectively, the greater part of the latter area was mqtured by irrigatioii 
xrom the western Jumna Canal in a small portion of the districts. In.tficir 
genera report, paragraph 15, they also point out soutb-easfTPunjab 

V* a r 5^ 7*?* period H^ardbject to 13 dry yearivwhich include 5 years of severe 
* this tract ties with -the Madras' Deccan for the' first place in the list, 
• liability to experience dry years. It was noticed that the 

* fJuFrnfnfn-n . Tar ied inversely with the amount and cprtainty bf 

*» '• . . .. 5 011 this basis these districts would justify the heaviest expenditure 
’(.v T ^ °T? r aQ y. district in India. Later, in paragraph 107 of their report, 

nereerSiw?— 1 by their fomula justify an^enditnre of Be. 221 
pex acre xn providing irrigation fpr Sholapur. The cost uhder the Sutlej Bam 
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Project will only be about Rs. 75 per acre. The culturable area brought under 
command of this project is about 4,15 1,000 acres in all, of which some 1,530,000 
acres are in the Native States of Patiala, Bikaner, Paridkot and Jind, ana the 
area to be irrigated will be not less than 40 per cent, of the culturable area 
commanded. It is well known that the inhabitants of the dry tracts deli- 
berately intermarry with those of the irrigated, and in years like this migrate 
with their cattle to the villages of their move fortunate connections and eat 
them out of house and home. Thus the profits of the irrigator is only in 
degree less secure than that of the dry land cultivator ; and the advent of com- 
plete protection throughout the tract secured by storage should raise the scale 
of living and encourage intensive cultivation. ’This must lead to a rise of 
occupiers’ rates that will react favourably on the finances of this project It is 
customary to base the financial forecasts on the statistics of the past ; this not 
only leads to under-valuing the returns of such a scheme as this in its project 
stage, bat is likely also to result in under-assessing the occupiers’ rates when 
irrigation is about to be started. 

12. Bhakra Dam. 

Below the village of Bhakra the Sutlej lliver, before debouching into 
the plains, has broken through the Naina Devi Range of the Sub- Himalayas, 
composed of Nnhan Sandstone Rocks, at right angles to their strike. 

Mr. Yredenburg, Superintendent of the Geological Survey of India, in- 
spected the site and his report is given in Volume II, General Report, on the 
Bhakra Dam Project (Appendix A — I). 

He pointed out that the strata strictly correspond on either side of the 
gorge and are connected without any break from one side to the other below 
tne bed of the river, and that the hardness of the rock is proved by the narrow- 
ness of the gorge, whilst the height of the range is due to tho great simplicity 
of the rock structure at Hub point. The dip of the strata at the site proposed 
for the Dam is about 70° in a south-west direction (the river flows south-west 
through the gorge). The natural structural conditions, he maintains, are such 
tliat the proposed dam and the rock on either side should afford one another 
mutual support ; and the construction of a dam at this site will be equivalent 
to restoring a small portion of the original rook barrier tliat lias been eroded by 
direct river action, 'lhe abruptness, continuity and altitude of the ridge testi- 
fies to the sandstone’s hardness and resistance to disintegration ; below the 
reach of weathering the rock will be found still sounder and the haunohes of 
the dam, if carried far enough into the sides of tho gorge will be secure of 
thoroughly sound unweathered rock. Ho adds “ that the homogeneousness of 
the sandstone band is a favourable feature as regards the rather remote contin- 
gency of damage through earthquake, whilst the great depth of the gorge will 
induce conditions analogous to those of an underground mine where earth- 
quake effects are at a minimum ! \ 

It will he seen tliat the site is ideal and the project has been pre- 
pared for a Dam 395 feet high above foundation, which will hold up the river 
to form a reservoir with its ordinary ponded water surface at 1,500 feet above 
mean Bea level, but this might allow provision of an additional 10 feet of 
storage as an emergency level. 

Tho Dam is designed arched on plan with a radius of 573*7 feet, giving 
a crest length of 1,000 feet in the gorge, which is 900 feet wide at that level. 
The width of the gorge at river water surface is only 200 feet. The total cost 
of the Dam with all subsidiary work and including all charges is estimated 
akRs. 3,93,7‘MOUV' Further details are given in the General Report on the 
Bhaln'fv— Dbm, Volume fT, Part II. 

The Reservoin — The nvqr has a moan sIopa,o£-«about 8. feet .to- the mile. 
•% A’ largo tributary torrent runs down— the valley- the opposite direction to the 
"'river which it meets just before it turns ‘through the gorge in the rahgb in- • 
the south, side of tho valley. The total length pf tho reservoir from' end to end 
' will therefore be about 50 miles. • ' • - . ' • . \ 

. The area of waterspread at R. L. -1,500 is 17,488 acros (27*4 square i 
miles) 'with a Capacity of 2,583,550 feet acres or-’ 112,540 million cubic feet. 
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At R. L. 1,510, the highest level to which water may rise in flood, tlic lake will 
be 1^*378 acres in area and contain 2,763,1 25 foot acres, or 120,362 million 
cubic feet. 

The storage of the Assuan Dam as originally constructed was 36,000 
million cubic feet and since the Dam has been raised to store water to R.L. 
112 metres its capacity has been increased to 75,o00 million cubic feet. The 
Bhakra storage will therefore be 6 J per cent, in excess of that of the Assuan 
Dam after raising. 

The Submerged Area .— The submerged area ia the Bilaspur State is 
12,816 and in British territory <1,67/4 acres ; of these areas 3,246 and 1,415 
acres, respectively, arc classed as cultivated, the remainder being either grazing 
areas or unculturable waste. The population of both States, which will have 
to he displaced, is likely to be 4,795 souls ; about 145 villages are affected ; 
in about 70 of these houses are submerged ; but in 23 of these less than 10 
houses will he affected. The temples, etc., submerged arc small and un- 
important. 

The estimated cost of compensation for the area submerged by the lake 
is Rs. 27-§ lakhs* 

In the detailed report on the physical conditions in connection with 
reservoir, Volume II, Part II, pigc 26, it is shewn the capacity of the reservoir 
will not materially deteriorate for 200 years. 

13. Railways. 

Por the construction of the Dam a railway to Bhakra is essential, it is 
presumed that the North- 'Western Bailway will construct the lino from 
Ludhiana to Rupar (44 miles) in any case. 


A separate report is ropioduced in Volume II, Part IV, on the Railway 
Line required from Rupar to Bhakra (40 miles) with a branch to Nalagarli 
Quarries (10 miles) from winch place it is proposed to obtain stone for use 
on this, as well as on the Sutlej Valley Project. 

The case of the Railway line to Bhakra has been referred to the North- 
Dur „p the period ot comtruction it «iu W ' cstern Railway, but so far they have been 

unable to give an opinion. In any case funds 

have been provided in the Project to construct 

the line to the open line specification. 


lie fjrmore comcnunt for tho Irrip&lijn 
Branch to hat a it, on n Canal limhr 1J 
from Itupir to Ulnhr, nnd to tin- 
Qnnrrici nt .Nalagnrh 'I he former can be 
Bold to tlic Xortli- Western ltailnnj when 
construction n Gmsurd. 

(Sd ) H. IV. M. Ill b— 23-5-19 


Por the carriage of materials for construction, temporary railway lines 
will be required along all lined channels where it has not been possible to align 
the channels along oxisting railway lines. 

The details of these lines lias been dealt with in the reports on the Upper 
Sirhind and Lower Sirhind Canals. 



along 

as described in paragraphs 93— 95, page 21, of the ‘‘ Description of Works, ” 
Volume IV, Upper Sirhind Canal Report. It would be desirable on the com- 
pletion of the ivork to maintain the length of this line below Patiala as an open 
line to Kaithal, since communications of any kind in this tract do not exist, 
^d with the development of irrigation the need will be more acutely felt than 

at present. ° ^ 

Lower Sirhind Canal,— A temporary line will he required from Aliwal , 
miles l3jS along the Slain Line and Feeders to tbetajhof the RoTi>Jffeedfer— 95 

f , ^^ Q "^ at indn^iSahejsPeeder'and'tlff*Bikaner Main Border branches 
rotat up to 3.03 miles in length, ‘‘but forthe sreater part these channels are 
infflf 0115 exi sting railways,, so that lengths of 8 miles broad gauge and 11 
Jf lrow Saoge track only will be required, which can be picked up and 
Devils of these arrangements are given in paragraphs 

Vnlnmo ITT Of Works’’ in the Lower Sirhind Canal Report, 

Volume III, Chapter IV, p ag e s 31-32. 
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Of these Bailway lines the length of 21 miles from Ajitwal to Headworks 
will be required permaneutly unless a Railway line to Headworks is laid on a 
shorter route from Jagraon. 

ft would appear desirable for the question of improved Bail way com- 
munications in this tract to be considered. With 
the river trained at Aliwal Headworks, it ap- 
pears that to continue the Railway line from 
Jullundur to Nakodar across the river at Aliwal 
give a most desirable chord line, the length of 
line from Ajitwal to Aliwal, 


This is ii question ior tiic Railway 
ncpnrtment to consider. 

(t>d.) H. W. M. Ives— 2S-5-19. 


and on iuto Jagraon would 
which would be but little in excess of the canal 
which it would replace. 

The money sunk in the canal line from Ajitwal to Aliwal would be a 
charge to the Province and bring in no revenue, whereas were the proposals 
now made can'icd out, communications would be improved and revenue earned 
on the capital sunk. 

The rest of the temporary line from Ajitwal to the tail of the Bori 
«... . Feeder, about 70 miles, would not be required on 

Department to consider. * the completion of the vrorb, and it would appear 

(sa ) n. w. m. hc$ -23-6.19. £ 0 be a favourable opportunity to use the perma- 

nent way material to construct a chord line 
through what is one of the largest areas unintersected by a Railway, vis., the 
Ludhiana-Dhuri-Bhatinda-Ferozepore rectangle, which is a well populated and 
irrigated tract. 

If the Jullundur- Jagraon chord were carried out as proposed, it might 

with advantage bo carried on to Bbatinda. In 


This I<i a q action for tlio Railway 
Department to con-idcr. 

(sa.) U. W. M. Itfb— 23-6-19 


the south-western portion of the tract involved in 
this project, there are only the two narrow gauge 
lines, Bhatinda to Jbiissar, and Suratgarb, respec- 
tively. With the development of irrigation there will be an urgent call for 
improved Railway communications to meet the export of produce from the 
irrigated lands. 


14- The New Sirhind Canals. 

It was not possible to increase the capacity of the existing Sirhind 
Canal Main Line to carry the supply for all the extensions desired. 

It was therefore decided to build Headworks for a new canal lower 
down the river which would Gupply the lower portions of the existing Sirhiad 
Canal British Branches and the new channels proposed. This will irrigate the 
areas lying north of the Ghaggar and south-west of the existing Sirhind Canal. 

The relief afforded to the Upper Sirhind Canal by the Lower Sirhind 
Canal supplying the lower reaches of the existing British Branches of the 
Upper Sirhind Onual amounts to about 3,500 cusecs, This 3,500 cusecs 
capacity set free with an increase of 2,000 cusecs in the capacity of the Main 
Line, Upper Sirhind Canal, gives about 5,500 cuseos capacity atihe tail of the 
Main Line available for extensions. 


From the tail of the Main Line a new Feeder will he constructed past 
Patiala, to supply the Sirsa Branch of the Western Jumna Canal at Chandaua, 
where the capacity is about 1,2.' 0 cusccs. The remaining capacity suffices to 
supply the requirements of the new irrigation proposed from what will he 
called the Upper 8irlund Canal. 

The Western Jumna Canal Modifications . — I he capacity of about 
-,1,250 cusccs in the Sirsa Branch of the Western Jumna Canal transferred to the 
Upper Sirhind .will then become available in the Western Jumna Canal to 
carry out-tlie‘€xtcusions, proposed from the canal as ii will then he consti- 
tuted. ' . ' - . . 

The constitution of the existing xanals nnd% the"' ’changes of. source of 
supply of the various areas that will take- 'place is given in statement 17, 
Volume 1, attached to this report. 

15. Upper Sirhind Canal. 

The capacity of the Main Lino of the existing Sirhind Canal, 39 miles 1 
long, will be increased from 8,500 to 10,433 cusecs, -an increase of about 2,000 
'cusecs. / ’ ,v " , ' • / 
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The Head works at Bupar will need but little alteration and on the Main 
Line earthwork in raising the banks in certain lengths is all that is required 
to carry the increase in maximum gauge from 1 2 0 feet to Id o leet. 

No alteration to masonry works on the Main Lino will be required, as 
the canal was constructed for navigation purposes and there is ample headway 


under the bridges. 

The details of the capacity of tl\o canal arc given in diagrammatic form, 
at pa°u 88 of Volume IV, the report on the Upper Sirkind Canal. Appendices 
C-2 to C*7 of Volume IV, pages 90— 107, give complete details of the capacities 
of the various channels. , 

Appendices C-S to C-25 of Volume IV give in abstract tabular form all 
other Information that has been collected concerning this canal. 

Ike Abohar Branch will be fed at mile 13 below Daudliar Fall by the 
new Main Lino of the Lower Sirkind Canal, the reach from the Head at Bhowani 
to this place -will be abandoned as an irrigating channel and only maintained as 
an escape or Feeder channel to the Lower Sirhind Canal for use in ease of rota- 
tional working should no supply need be passed below Bupar Hcadworks in 


the river. 


The distributaries which take off the abandoned reach of the Abohar 
Branch will he supplied by a small Feeder distributary which will bo construct- 
ed as a lined channel alongside the existing branch as detailed in the statement, 
Appendix C-(5, accompanying the Upper Sirhind Canal lteport, Volume IV, 
pages 104-5. 

The Bhatinda Branch will be supplied by the Lower Sirhind Canal at 
Dhipali, mile SB'S, The channel below Tallewal Fall, mile 4 i - 3, w'ill be abandon- 
ed and the capacity of the head reach will be decreased as given in the statement, 
Appendix C-6, accompanying the Upper Sirhind Canal lteport, Volume IV, 
pages 102—33. 

The amount of absorption saved by the abandoning of the reaches above 
described is given in statement, Appendix 0-2U, accompanying the Upper Sir* 
hind Canal lteport, Volume IV, page 129. 

The existing Feeder with a head oapacity of 3,080 cuscos taking off 
the tail of the llain Line w'ill be abandoned and a new' lined feeder with a 
capacity of 8,644 cusecs constructed alongside it to Fatiala (40 miles) and 
thence to the V estern Jumna Lanai at Ghandana on the rfirsa Branoh. 


The separate Feeder is proposed as it would, not be possible to enlarge 
and line the existing Feeders and keep irrigation going simultaneously, while 
it would he an inefficient arrangement to have tw r o separate channels running 
side by side. 1 

The existing Feeders belong to the Phulkian States, and it is proposed 
to construct the new Feeder at the cost of the British Government and deliver 
the water direct into the Phulkian States branches, Kotin, Gliaggar and Ghoa 
up to the authorised capacity oi 3,<JbO cusccs. Tlius the States will benefit to 
the extent of not having to bear the absorption loss w'hich now takes place 
between Manpur and the heads of State brunches mentioned. 

. . ex ^ ra supply of 66 cusecs will be given to the Ghaggar Branch for 
irrigation of the British tiaefc at the tail of the branch and north of Ghaggar. 

-p , . of the existing i eeders the canal w'ill eoatinue as the 

a Feeder, a lined channel w'itk a capacity of 3,435 cusecs, to near 

^I les ^ “'“gating all the laud to the south-west en route , 
Lif iircate into the Sirsn Feeder and lohana Branch. , * ' 

. ali gnment is particularly difficult on account of flier-fact -tkaHt 
gc number of drainaeps ,, lnY-li are rnfiwnAfi f.<i in narasraph Lb of 


crosses 
this report 
Vqlnpae IV 


*ge number of drainages, which areuj-p&rrc9. to in paragraph of 
r m ^“'thepdetail in the repq/l on the Upper Sirhind Can „ 
> Pages 13—13. * 7 v 

city of ^ ned channel, is ll - 2 miles long with a lieafl capa* 

Br W the eSiStmg ^ 

The aw, aaci tensions proposed therelrom. , * , 

distributaries°irriaaW unlined channel, 83-2 miles long, will feed 

- * ■* - ® “g the ^ w r hole of the unirrigated area K between the Sir© 
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Branch and the Ghaggar. It will meet the Siraa Branch near Guniana, supply, 
ins; all the existing distributaries which take off the Sirsa Branch below this 
point as well : s new distiibutaries to he construclel to supply the area of 
irrigation it is proposed to take up to the south-west. 

Pull details of alignment and works are given in Volume IV of the 
Project. 

16. Effects on canals below the junction of the Sutlej and the Beas. 

The capacity of the canals at present taking off the Sutlej above its 
junction with the Beas is — 

Sirhind Canal, Existing (Perennial) •• .. 8,500 cusecs. 

Grey Canals, Existing (Kharif) ... ... 2,148 ,, 

10,648 


The capacity of the canals on the completion of the Project will he — 

Bali. Kharif. 

Upper Sirbind Canal ... ... 10,174 10,434 

Lower Sirbind Canal ... ... 7,002 ' 9,259 


17,776 19,692 


At present the capacity of and demand in the existing Sirhind are such 
that the whole rabi supply of the Biver Sut’ej is utilized and the whole of 
the increased supply required in the rabi will he obtained by means of water 
stored in the reservoir during the month of August. 

At the commencement of the kharif the rivers rise owing to the melt- 
ing of the snow s and the natural conditions are such that when the river 
begins rising the rise is very rapid. The increased maximum demand due to 
an increase of capacity from 10,G4S cusecs to 1P,692 cusecs or 9,044 cusecs 
early in May after stored water has been drawn off and when the demand is 
usually low. will have no material effect on the supplies available at the 
junction of the two rivers. 

During the month of August the whole natural flow of the river above 
Bhakra will be controlled by the Dam, only sufficient water being passed 
down the river to satisfy the demands in the two Sirbind canals, the remainder 
will all be held up in the reservoir until it is full by 31st Axxgust or earlier date. 

After the reservoir is full, the natural flow of the river will he passed 
on until such dale as it ceases to satisfy the demands on the perennial portions 
of the Sirhind canals. 

It now. remains to he seen whether the filling of the reservoir in August, 

Us above described, which means that the Biver Sutlej will, be dry below the 
Aliwal Bead works of the Lower Sirhind Canal, will prejudice the supplies 
available for the Lov er Sutlej Valley Project also drawing its supplies from 
the Sutlej below the junction of the Beas. 

Looking at the question on broad lines it might be assumed that if in 
the Sutlej there is sufficient surplus supply to fill a reservoir of 2,500,000 foot 
acres in junxlef the inotilh, that in tho Biver Boas the conditions of flow would 
be similar and that lh6ro'Tv r ould i also bo a greater supply available than would 
he likely to he required lor the ehnals proposed in the. Sutlej Valley -Project. . 

' * * , * V, « , / 4 

The year 1918 has been one phcxiomenaTfor (lie lowness of the Sutlej,. 
Biver in August. The run off in August is lowor than anything recprflodlh the 
last 30 years dxxring which accurate records have been maintained at Bhakra 
(see Report Bhakra Dam, Volume!], statement! and dihgrnm 15). It is there- 
fore reasonable to assumo that this year woxxld he tho worst on record -for 

the Beas. *"".•■ - 

*1 
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Fortunately daily discharges were regularly observed for the first time 
this year on the Beas at Pang where it breaks through the last range of hills 
into the plains, a site similar to Bhaki a The object being to obtain a cali- 
brated gauge at a suitable site to give daily discharges from gauge readings as 
has been done at Bhakra 

Attached is a diagram W (Appendix 61, which gives hydrographs of 
the Sutlej and Bess for the months of May to October 1S18 

From an inspection of this. diagram it will bo soon that on only two 
days in August was the discharge in the Beas at Pang loss than 20,000 and on 
only three more day? was the discharge at Pang less than the full capacity of 
the Sutlej Talley Project canal system, viz, " 

Upper Weir, llinsti Canal ... . 8,720 

Pakpailan Canal ... ... 7,G83 

Lower Weir, Bahawnlpur Canal ... ... ... 3,8 8 S 

Mails! Canal •. ... ... .. 4,7 1 G 


27,043 . 


Now it should be borne in mind that this hydrograph of the Beas is 
obtained at Pang, and that below that point there is a large catchment area 
and there will be natural inflow into the riror. There will also he inflow into 
the Sutlej from the Aliwal weir to the junction. « 

Further, it should be borne in mind that lower down the river at Ganda- 
singhwala owing to the large capacity of the river channel that after the river 
has once risen in June and July the minima at Gnndnsinghwala do not fall 
as low as the minima further up owing to the steadying effect of the capacity 
of the river channel and its creeks which tend to damp the variation of dis- 
charge in the river loner down. 

From the daily data available for the worst year on record it may ho 
said with confidence that the supplies are sufficient, especially n lien it is home in 
mind that the maximum capacity of the canal system and not the piobahle 
demand is being compared with the available river supply. 


17. Silt and Sediment. 

The Public "Works Department Code, paragraph 738, lavs down that 
the fertilising and other properties of the sediment and the uater to he utilized 
shall he discussed, yet so far in projects heretofore submitted, nothing has been 
said on this point probably for lack of information. 

In the report on Silt Experiments 1910, reproduced in Part T, Volume 
II, the quantity of silt carried by the water has been investigated hut there 
has been no scientific investigation into its pro])ertics or tint of tlm water. 

There is no doubt tlmt the silt brought down in the early hot weather 
by the snow water must bo of n different quality to that brought down by 
the monsoon rainfall run off, as the silt is brought from areas of entirely 
different geological formation. 

It is probable that the silt brought down by the melting snows has far, 
ess fertilising properties, as it contains little or no humus. 


nitrogeno 

ttupar' 


,, other haud, the water in the river on The fifst- 

tnrougn the monsoon is very highly charged with --humus and 
matter as us evident to tire nasal organs of jffiv one who has been, at 
any headworks througba hot weather. 

* +ifrm+o /fti 9™®?titative analvsis of the silt entering the canal, it is 

irrigated!^ 8 * ^ 6ot acres of siifc per year are deposited on the fil 


'Mr lwSn5 ir ^ d ° aT3al A racfc 1,as ' a W s teen described as being sandy, 
i y, w o was on the construction of the canal when be first joined 

(a *.* * 
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the Department and retired ns Chief Engineer, stated Just before retirement, 
after passing through the tract again, that he was astonished to see the change 
that had taken place. 

Tlie tract when he first knew it was so sandy that he doubted the 
possibility of the success of the canal hut in the course of time the sand seem- 
ed to have vanished and the soil assumed a different texture. 


Assuming that 4,000 feet acres of silt had been passed into the system 
for 30 years, 120,000 feet acres of clayey silt would have been deposited on 
the tract and with continual cultivation this would have been ploughed in 
and bound down an enormous area of sandj' soil and drift sand to form a 
good loam. 


There is no doubt that this change is fully appreciated by the zamin- 

i n dxj tract, for vi,ich tw, r^ed ha, ns the J r * hat continual caual irrigation 

been prepared no mca tan pebbly be stiffens up the soil, making it loss suitable for 
’mi 1 ' “*’■ '1“™”' ( rniB ) cultivation. For this reason with 

(H) h. w. M. hrs— 23-B-is ‘ h ® low of irrigation given they keep do- 

finite areas of the village for canal irrigation, 
leaving the other areas unirrigated purposely so that they may remain in 
better condition, i.e., more porous, for rain cultivation. 


'1 he writer in the course of his touring has also noticed the difference 
in texture of soil in the irrigated portions of sandy villages. 

This evidence is put on record so that anyone inclined to take a pessi- 
mistic view, of the light or sandy nature of any portions of the tracts it is 
now proposed to irrigate, may ho reassured that even the lightest soil is im- 
proved by continuous silt deposits year after year. 


18. Drainages. 


These arc described in the physical description of the tract. Part III, 
paragraphs 2 —8, pages 72-3. 

The Feeder taking off from the Main Line, Upper Sirhind (.'anal, at 
Manpur and finishing at the Sirsa Branch crosses the Ghaggar and all its 
tributaries, the last half of its length passing through the middle of what is 
known as the Closed Drainage Tract. In the upper half the drainages known 
as the Lissara, Sirhind, Clioa and others are already crossed by the existing 
Feeders. 


The alignment of the channel through the tract and the design of 
the masonry works for passing the canal across the drainages have involved 
much investigation and consideration and the results arrived at appear to 
offer a satisfactory solution of all the difficulties encountered in dealing with 
such problems. Further expenditure has been provided for to cover cost of 
Drainage aud Protective Works which will control the nalasin their approach 
to the canal crossings. 


To fulfil the scheme of ttiis Project it has been decided that it is not 
only desirable to open out the Sarusfci Nala as an efficient drainage, relieving 
the existing conditions of flooding around and below Pehowa, but such pro- 
vision of measui es to prevent flooding must be antecedent to bringing that 
area under a proper irrigation system. 

The matter has been dealt with apart from this Project and is only re- ’ 
Sec mj Note Attached (Appendix a-?), fcrrcd to here. "W licthcr the canal comes or 

not the clearing out of the Sarusti Nala outfall 
must he taken up. 


(Sd.) II. W. M. Ix is -28-6.19. 


.-.On- the tower Sirhind Canal, apart from the ordinary drainage lines 
in which flow only Lakes 'place, in years of excessive rainfall, there is only one 
drainage crossed. 

’1 his drainage, the Budba Naln, is refill, V an old bed of the Sutlej River 
which it abandoned some 340 years ago. IS’ow its only source of supply ris the 
famed Machhiwara Jhil through which the winding channel runs from Cham- 
kaur under the old river bnuk past Ludhiana to Bhundri. 


The Nnla will lie diverted into the Biver Sutlej abpve the training ' , 
works of the Aliwal ttoadworks ; the run off from’ the small area loft ; inside 
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the upstream marginal hnnd will he passed under the Main Line of the Lower 
Sirhind Canal in a syphon. 

In dealing with the ease of the Bndlm Kala it has been found that if the 
channel wero dredged out and straightened an outfall from the Machhiwara 
swamps could ho obtained with an efficient slope of 1 in 2,?('0, this would 
cfl’ectuftlly remove the trouble experienced in connection with this unhealthy 
and malarious tract. Its clearance is a question which might well he taken 
up by the newly established Drainage Hoard. 

19. The Sarusti Canal. 

This Inundation Canal is a District Hoard Canal which was construct- 
ed some 20 years ago. Tt draws its supply from a small reservoir formed by 
bunding a jiiil on the course of the Sarusti Nnln, hut which is silting up and 
in the course of time, will lose its storage capacity. 

The supply of water in the Sarusti Mala is extremely uncertain and in- 
versely in proportion to the demand, - as in years of poor rainfall the Nala is 
practically dry the whole season. . 

The greater part of the area commanded by this small canal will.be 
absorbed in the area commanded for perennial irrigation from the Upper 
Sirhind Canal. 

The water stored in the reservoir can he utilized by passing it into the” 
perennial canal system, if desired. There is, however, a favourable site fo r 
constructing a similar reservoir some mile-* higher up where the Sarusti 
Kala crosses the Delhi-Amhala llond near ’I hnncsnr. The water stoied there 
could he utilized for irrigation of the tract above the limits of command of the 
New Upper Sirhind .system. 

The cost of the Sarusti Canal system, including the Uund, was about 
Bs. 2 lakhs, no provision has been made, however, in the Project for purchasing 
the canal from the Ivnrnnl District Hoard, as it is presumed flint such portion 
of the distributary system ns will he absorbed, will give n saving in the cost 
of construction of new distributaries, which will suffice to compensate for the 
olmnnels taken over. 

The sum at stake though is so small in comparison with the amounts 
involved in the whole Project that it lias not been worth while to consider the 
matter in detail. 


20. Rangoi Canal. 


This Inundation Canal is merely a development of the Choyn or Joyn 
Kala, which is an extinct bed of the Ghnggnr. Like the Sarusti its supply is 
uncertain and inversely proportional to the demand. 

The area irrignied in a favourable year is only a few thousand acres. 
In a poor year it is practically nil. 

The zamindars who get a supply from the so-called canal will pro - 
. bahly only be too pleased to forego anv rights they mnv have in older to get 
perennial irrigation. 


In any case the question is one so small ns uot to in any way materially * 
affect the Project. 

a » ana \ * or 'l ^ mc was managed by the irrigation Department, hut 

> ^ °° h- was handed hack to the DisfrlclT authorities 

. . • 

V ! . r 21. Ghaggar Canals. 

mens Canals were constructed by the Irrigation Depart- 

®?5” 6 *® llc£ work in 1897 and are supplied from a reservoir formed 
in the bed of the Ghaggar by the construction of tlio Otu Bund and Weir* 
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The northern canal will be abandoned as the irrigation from the tail 
reach in Bikaner territory will be replaced by the perennial irrigation to be 
done from the Bikaner Slain Branch. 

The irrigation done from the upper reach will be replaced by perennial 
irrigation from the tail of the Itori Chautala (A-9) tract distributaries. 

The whole of the supply now utilized in the Northern Ghaggar Canal 
will then be available for use in the Southern Ghaggar Canal which can be 
increased in capacity and extended into the dry tract south of the Ghaggar 
Nala. 

The construction of the Sutlej Dam Project, which involves the opening 
out of the drainage lines in the so-called Closed Drainage Tract and the aban- 
donment of the pernicious system of bunding the drainages, together with the 
abolition of the ltangoi and Sarusti Canals, will materially improve the supply 
available at Otu. 

Bikaner State contributed to the cost of these two canals and no objec- 
tion by the State to the atteratious proposed is likely to occur. 

The development of the Southern Ghaggar Canal system does not form 
a part of this Project, the case can be dealt with separately when the t im e 
comes. 

22. Absorption. 

The usual rate of absorption heretofore assumed in all canal projects 
aud actual working of canals has been 8 cusecs per million square feet of 
wetted area. 

Though little experimental data properly tabulated existed in connec- 
tion with this question since the Project Division was formed, two careful 
series of experiments have been carried out on the Sirhind Canal to determine 
the absorption under various conditions The whole of the experimental 
results are given on the diagram D (Appendix G). 

So far the information obtained appears to confirm the fact that the 
rate of absorption in the same reach varies with the depth of supply and that 
the rate of absorption varies with the class of soil through which the channel 
runs and the conditions of subsoil water level. 

Two sets of observations have been made on the Main Line which from 
the diagram it is seen are wonderfully concordant The observations on the 
Abohar Brauch, however, arc confined to one series, these are to be repeated aud 
two similar series observed on the Bhatinda Branoh. when these are completed 
it should be possible to arrive at definite conclusions regarding the branches. 

Statement No. 1, page 04i, shews the percentage of absorption on the exist- 
ing Punjab Canals calculated from the statistics of water distribution taking aver- 
ages of ten years It will be seen that except for the figures of the Lower 
Jhelum Canal in the rabi the results are wonderfully constant and show that 
about l/6th of water passing the canal regulating gauges is lost Cn route to the 
distributary regulating gauges. 

It is not strange that these results are so constant when one considers 
that all the canals dealt with are so similarly situated and proportioned. 

It has not been possible io deal with the canals of the Triple Canal 
system as they have not been running a sufficient length of time to enable 
" averages to bo struck from the records over a sufficiout number of years. 

Jn column 12 of the statement uuder consideration the figures derived 
by Mr. Woods by Calculation from his method are given. These differ but 
little from the results obtained'by using the figure of 8 cusecs per million 
square feetol wetted perimeter and are slightly higher than’ those obtaineclfrom 
. the statistics of actual working. ^ •*/*' i 

It is assumed throughout the Project that absorption losses on unlined 
channels will on the average he 5 cusecs per million square feet of wetted peri- 
meter and in liued channels 2 cusecs per million. 
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tffom the statements accompanying the reports on the two canals 
/Volume III, page 132 and Volume IV, page 107), the following shows the absorp- 
tion losses that are expected, and what might be expected if no lining were 
done : — 


r 

\ 

Dppor Sirliind 
Canal. 

Lower Sirhind 
Canal. 

lotnlof both 
Canals. 





\ 

Cascci. 

Cosocs. 

Casecs. 

Kabi capacity 



... 

10,174 

7.C02 

. *7,776 

Absorption as designed ... 

... 



837 

ISC 

1,322 

Percentage loss 

... 

- 


6‘2 

S'4 

7-44 

Absorption if no lining done 

... 

... 


1.357 

1,413 

3,105 

Peicentngo loss 


... 

... 

1G-2 

10-0 

17-5 

Absorption ss,cd ... 

... 

... 

... 

S20 

063 

1,783 

Percentage saved ... 


... 

... 

4’!‘0 

C7-0 

574 


It is thus seen that the saving in absorption will be 1,7S3 cusees on the 
system by lining the channels as proposed. 

Statement 20 in the Eeport on the Upper Sirhind Canal, Volume IV, 
page 129, shews that certain lengths of existing channels are to be abandoned 
and the absorption in these will be saved as follows 

Upper Sirhind — > 

Abohar and Bliatinda Branches ... ••• 337 msecs. 

Sirsa Branch 10 + 8G ... „ ... • ... 06 » 

Total ... 433 

This is a very considerable saving and is an asset, which should not be 
overlooked, being sufficient to raise the intensity of irrigation on the Bhatmda 
Branch, see columns 28 and 29, statement 5, in the report of the Upper 
Sirhind Canal, Volume IV. 


23. Lining. 

In dealing with the question of subsoil water level (paragraph 10) it has 
been shown that it is essential to’ line certain channels whether it is a paying 
proposition or not. 

A note on the cost'of cement which would justify its local manufacture 
on a large scale is attached (Appendix C-l) and paragraphs 3—6 deal with t e 
expenditure per 100 sq. ft. of concrete lining to prevent percolation losses 
which would be justified on financial grounds. 

Prom this it will be seen that an expenditure of Its. 5 per 100 square 
feet would be permissible on the conditions postulated. , 

As, however, the market does not provide sufficient Portland Cement at 
any price for the work proposed, a thickness of 0" kankat lime concrete has 
been estimated for as given in Appendix D, page 123. , 

i-. . OTV SS will be laid at bed level so tharflio same supply can be. run 
rueosltv advantage being taken of the decrease in the coefficien 

tq^6lXrWdmnnell eai ' then 5hW t0 '° 15 ’ the TalU6 f ° ? 

\ ficial arS ° f clianiiels to be lined is 227 canal miles, with' a super- * 

' ' the dSMe 1 hel,^ l l0 K a square feet - The absorption saved is calculated to be 
. enoe between 8 cusecs per million square feet” of wetted area m the 
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larger earthen ohanuels and 2 cusecs on the lined ones and amounts to 1,866 
cusecs, distributed 820 cusecs on the Upper Sirhind and bi6 on the Lower 
-Sirhind, exclusive of channels in Bikaner. 

The Bikaner Durbar will save about 117 cusecs on their branches at 
ran estimated cost of about Bs. 27 lakhs on lining. 

The difference in cost between lined and unlined channels is esti- 
mated to be Bs. 113 lakhs, for which 1,GG6 cusecs are saved or a rate of about 
Bs. 7*000 a cusec saved. This estimate is made as follows : — 

(a) The total outlay on lining will be 

Lower Sirhind, Biitish ... . Its. 1 54 likhs 

Upper Sirhind ... ... „ 126 „ 

Total ... „ 2S0 „ 

Jb) .If the branches are lined, the cost of land, earthwork, bridges, 
etc., is estimated to be ; — 

Lower Sirhind, British ... ... Its. 108 lakhs. 

Upper Sirhind ... ... „ 59 „ 

Toi.il ... „ 167 ,, 

(c) The cost of the same items as ( b ) above for channels if not lined 

wiB be : — 

Lower Sirhind ... . . Its. 202 lakhs. 

Upper Sirhind ... ... „ 132 „ 

Total ... it 834 >, 

(d) The total of items (a) and (6) above is Bs. *17 ; from this item (c) 

should be deducted to obtain the net cost of tho lining, viz., 
Bs. 113 lakhs. 

There will be other savings such as those duo to the ease and 
rapidity with -which lining can be laid by machinery, the reduction in the 
labour force required to do the earthwork and the smaller size of mechanical 
excavators required, as it is proposed to use these to a great extent. 

No attempt is made at this stage to lay down elaborate specifications 
for this work. Tho details of laying and materials to be used will be settled 
later after further investigation with possibly visits to America by Executive 
Engineers who will have to carry out tho work in ibis country. 

The estimated cost is based on the use of stone or lcankar lime, but if 
cement could be produced in sufficient quantities and at a reasonable price, 
there is no reason why it should not replace the ordinary limes. 

24. Lower Sirhind Canal. 

The new headworks will heat Aliwal, 32£ miles bolow Phillour Bail' 
way Bridge.- 

The capacity of the Canal at the head will he 9,259 cusecs in the khnrif 
but in tho rabi only 7,802 cusecs will be required. The details of tho capacity 
of the canal arc given' in the report on the Lower Sirhind Canal, Volum^ tjl, 
Statement I, in diagrammatic form. Statements 2 to G , give, confjfiete 
details of the capacities of the various channels. Statements 7to i 8 -give in an*; 
stract tabular form all other information which has been collected concerning this 
canal. The Main Line, a concrete lined channel, at mile b'8, will threw off the Gro^ 
Canal Feeder of a capacity of 1,000 cusecs to maintain tho irrigation of the, exist* 1 
ing Grey Canals. 7 he .Main Line will ond at mile S7'o whore it >will ’meet th?„ 
_A hollar Branch below Daudbar Fall, mile 4 2’ 6. The Abohar Branch capacity of 
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2,417 cusecs for tlie rabi Trill remain unaltered but be increased to 3,074 ouseoB 
in the kharif to supply the new areas of kharif irrigation proposed from the 
Sutlej Navigation channel. 

Prom Daudhar the new canal will continue as the Abohar-Bhatinda 
Feeder, a lined ohannel, 26 miles, to the Bhatinda Branch, which it will meet at 
Dhipali, mile 58*5, the capacity of the branch being increased slightly to 1,200 
cusecs to allow for an increase of intensity to 40 per cent, of Gross Commanded 
Area. 

Prom Dhipali the canal will continue as the Phul Peeder, a lined channel, 
6*2 miles, to the crossing of the Bajpuva-Bhatinda Eailway where it will 
bifurcate into the Rori Peeder 1,462 cusecs and the Bhatinda-Bikauer Peeder 
2,307 cusecs. 

The Rori (A-9) Peeder, a lined channel, will go straight for the highest 
point in the Rori-Chnutala tract which it roaches near the village of Suratia 
at mile 34 '4. This Peeder supplies all the distributaries to irrigate this area of 
681,000 acres, which forms part of the Sirsa Tahsil, north of the Ghnggar, and 
a small area of Bikaner territory north of the Ghaggar and east of the 
drainage line which form the natural boundaries of irrigation in this tract. 

The Bhatinda-Bikaner Peeder, 46-2 miles long, a lined channel, makes 
for the high corner of Bikaner near Dabwali whore it bifurcates into two 
branches, the Main and the Border Branches. 

The luain Branch, a lined channel, runs for 53 miles along the Jodhpur- 
Bikaner Railway, throwing off distributaries to irrigate the portion west of and 
including the Ghaggar. within the limits of command south of the drainage line 
forming the southern limit of the irrigation of the Border Branch. 

The Border Branch, 8-S miles long, will be a concrete lined channel 
ending on the British Border where it will feed distributaries for irrigating 
the remaining area in Bikaner north of the drainage line. 

All details of alignment and works are given in Volume III, Chapter 
VI, of this Project. 


25. The Grey Canals. 

The eight Grey Tnundatiou Canals taking off from the Sutlej above 
Ferozepore are most inefficient and a' detailed report on these is given in 
Volume III. Chapter VI. ’ j 


The Project only provides for a feeder channel from the Lower Sirliind 
Canal to link up and supply their heads. This will result in an assured supply 
being run in them from 1st May to 30th September, but will not remove the 
undesirable conditions caused by the fundamentally unsound alignments on 
which they run at present. 


These canals are administered by the Civil Department with whom it 
rests to decide what action could be taken to remedy the evils when the 
Project is being carried out. 

The question turns on whether the present irrigators.who have, as jt 
were, certain proprietary rights on these canals will give up their rights m 
return f° r properly aligned and designed channels for which they will pay ^ 
the full water rates. . " 


oil i The agreements signed by all villages taking ' water 'from ‘ thes#“ -canals 
clearly specified that . they would have no claim Against 'Government should 
Srdof few??' be ^fe ed or irrigation sapped .(see- paragraph 18 of the 
tfteijOTd of. Rights,- .Appendix'D i ll, page l73, of Volume til): . ^ 

■ ta * a " v • * • • 

‘.'M ... ; “>• Bikaner State’s contribution. : 

18 that the Bikaner' State pays the' whole cost of allthe 

i' dl8 „? Ute ^ es in Bikaner as wfell asthat of Bhatinda-Bikaner 

, ^eder and pro roth, on the .share .of ‘the capacity of the rest-.of thq. Feeders 
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Main Line and Head worts of the Lower Sirliind Canal as worked out in state- 
ment 12 accompanying the report on the Lower Sirliind Canal, Volume JTT 
and abstracted in the statement on the next page. s 

The total share of the cost of the Lower Sirliind Canal, including 
head works debitable to the State, will 1)J Pus. 2,7 1,12,790, which amounts to 
Rs. 27 per acre gross command on the State channels. 

It is considered desirable that the whole cost of the Dam and Reservoir 
should he borne by the British Government so as to reserve to the Supreme 
Government or the Local Government as its representative entire control of 
the water therein and its distribution to suit conditions of the year. If the 
capital cost is pooled, all partners would claim, distribution according to some 
agreement. The capital account for it should he kept entirely separate on 
commercial linos, the interest charges each year being added until the Project 
Estimate is closed. 

On the completion of the Project Bikaner State would pay each year 
a sum to cover its share of the cost of the maintenance of the Dam and 
connected works as well as a share of the interest for the year on the capital 
cost of the same works. 

The share of the charges to he paid by the State would be based on the 
proportion the stored water utilized by Bikaner .bears to the total amount of 
the stored water utilized. 

By this means a flexible method of payment would be obtained, which 
would provide against all unforeseen eventualities, and. avoid difficulties 
likely to lead to technical quibbles, whilst leaving the control of the work- 
ing of the reservoir in the hands of the Supreme Government. 

For instance, if a definite quantity or share of stored water were 
allocated to Bikaner Slate it might very probably occur that the State might 
not desire to utilize as much or might desire more and the proposed method 
would put it within the power of the Government to meet their wishes, if 
feasible, thus benefiting both parties. 

If the State during construction pays its contribution due annually 
from casli available in the State treasuries interest charges @ 5!j per cent, 
amounting at the end of construction to Rs. 3,20,55,189 would be saved by 
them. 


, The total cost of the Dam is estimated to he 393 lalcbs odd without 

634x393 

accumulation of interest charges which would be another . =172 lakhs 

or a total capital of 393-1-172=565 lakhs. 


The annual interest at 5$ per cent, on 565 lakhs will be Rs. 31,07,000 
and allowing Rs. 1,93,0' 0 for the mean annual maintenance charges 
Rs. 38,o0,0C0 will he the annual cost of -the Dam to he shared. 


Ihc rabi capacity share of Bikaner State on the Lower Sirliind is 
2,341 cusecs (statement 1 2 referred to above) and -the total increase in rabi 
cauacitv of the two systems is 9,270 ensecs. The Bikaner share would thore- 

fore ordinarily he ^~q27S ~ say 25 per cent. , Thus the State’s pro- 
bable annual contribution on the account pf .tho Dam .Storage would-be 
25 percent, of Rs. 33 lakhs, or Rs. 8*25 lakhs per annum. If,’ however, monej^ 
— « he borrowed for construction of ibis scheme at a lower rate of interest* 

> _ *n i _ t* i .1 A \ ^ 


can. 


l/v *■ V M W* LWI uuilill'l — 

his figure will he correspondingly reduced. 1 



Statement showing Bikaner Liabilities. 


Lower Sirhind Canal, Main Canal anl Branches, Direct anl Indirect- 3 * 

Ids 

Total cost = 3,15,riG,505 
Bikaner share = 2,51,6 7,100 =4*S 8 % 

Lower Sirhind Canal, Head works, Direct and Indirect — 

11s. 

Total cost = 70,00,702 

Bikaner shmc= 10,43,000 6=25*3 % 

Its. 

Total cost of Lower Sirhind Canal system = 0,02,47,207 

Bikaner share = 2,71,12,700 =45*76 % 

Total cost of Upper and Lower Sirhind and "Western J timnj Canal systems— 

Its. 

Lower Sirhind Canal = 5,02,47,207 
Upper Sirhind Canal = 4,10,27,000 
Western Jumna Canal = 19,25,830 


Total = 10,51,00,430 

Bikaner share = 2,71,12,700 =25*8 say Rs. 26 % 

Total including Dam = Rs. 10,5 1,00,436 + Rs. 3,03,74,400= 

Rs. 14,44,74,020. 


Its. 

Bikaner share* = 2,71,12,700 =1S*76 EaylO % 

Now total interest charges @ 4 % = 4,01,44,250 
Bikaner interest share @ 10 = S7,C7,407 

and total interest charges @ 5J % = 6,34, tS, 363 
Bikaner interest share @ 10 % = 1,20,53,189 


Total Bikaner share = 2,71,12,790 


Interest share @ 5} % = 1,20,53,180 


GiuxnTom = 3,91,07,970 


• Note— Biknntr mil not contribute (o tins cental io=t of tbc I'am, tat will onh bo roponiibla for the 
intercut mnl mnintmtinoo ihargo* on the total capital co*>l iw proport 101 lo the amount of stored 
" ' ltcr nUli/od enth jcoi from the Dam The capital cost v, ill include interwt added jearfj to tlie 
capital during the construction at the rate for tho j ear. 


27. Seigniorage from Bikaner. 

rrntofl „ Th . e , Pll } tl, . cia11 States pay a seigniorage up to 1 annas per aero irri- 
the sto+ U £ "Ration they should do -based on the supply utilized in 
state Branches with duties obtained from the British Branches. 

ratee4ect^T R f tsTanSr W ™ ll> cent, of themeaH-Vater 




fact overlook rate ^ as definitely fixed at 4 anw, 

^ ^ ie T aJue of -water would increase in the future- 

U0Be4forirriCTs+tn!f^ Tf-V 6 *^ Reject a seigniorage of 4 annas an acre was pro 
ia n Bikaner, hut it is considered desirable that the old basi 
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of 10 per cent, of the mean water rate as seigniorage should be fixed, with 
suitable conditions to make it lighter in the first few years when irrigation is 
developing. 

On the existing Sirhind Canal the seigniorage levied is on a sliding scale, 
depending on the percentage returns on capital of British Branches earned 
during the year. Therefore if expenditure on maintenance and development 
of the canal happens to be heavy and a low percentage . results, an unsatis- 
factory low seigniorage only is leviable. Therefore seigniorage should be a 
fixed percentage of the mean water rate independent of financial results. 

28. Financial Aspect of Irrigation in Bikaner. 

Rs. 

The total cost has been shown to be = 2,71,12, 790 
Interest charges at 5} per cent. = 1,20,55,189 


Total = 3,91,67 ,979 


The capacity of distributaries supplied will he 2,217 cusccs. With a 
full supply factor of 21 2*5, the irrigation would bo 477,487 acres, say 477,600 
acres 


Taking the total return of water rates and indirect revenue as Rs. 6 
per acre and no credit for the sales of any Crown waste, the annual gross 
revenue would be : — 

Rs 477,500 xRs. C ... ... = 11s. 28,65,000 

Deduct working expenses Re. 1 
per acre which would include 
the share of maintenance of 
the Lower Sirhind Canal Rs. 
system .. ... 4,77,500 


Dcdnct share of the annual 
charges on acconnt of storage 
25 per cent, of Rs. 33 lakhs 8,25,000 


Seigniorage 10 % of mean 

water rate ... ... 2,86,500 

15,89,000 


12,76,000 

Taking no credit for any reduction of accumulated interest charges, the 

return on the capital would be-'*-"-?- = C*3 per cent. Assuming that 

39,167 

interest charges had been paid off, the return on the capital would ho 

1,276X100 p er cen £ 

2/.11JS 


There is uo doubt that the State would get benefits from the sale of 
land for which no credit can be taken, while the pitch of the water rates could 
he fixed more in accordance with the value of the water than has been done in 
British territory. 


The full supply factor a/lopted is that holding on the Sirhind Canal 
where kharif irrigation is low owing to the people being too prosperous to 
trouble to undertake hard work in the fields in the hot weather. 


In a State where full powers are concentrated in the Ruler, modern 
....... commercial methods could he adopted of charge 

mg higher --water rates m tUe<-rabr to village?,/ 
a. w. si. i \es— 23-5-19. which did not do a fair ‘ proportion of kbarifi ' 

irrigation. . * ' *. • * { 

■ There is therefore' no doubt .that Bikaner State will be able to make - , 
handsome profits out of their contribution account. . - . , > 
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In the resolution of Ills Honour the Lioaatonant- Governor on the Ad- 
ministration Report of the Irrigation Branch, Punjab, for the year 1917-18, 
it is pointed out that the moan value per acre of the crops irrigated was 
Us. 39’ol<, say 10. This figure is based on the admittedly conservative rates 
of outturn and prices adopted by the Director of Land Records, but taking theso 
figures the value of the crops expected would, be 47/,50)x 40 = 191 lakhs. 
The capital cost including interest charges will "foe Us. 39 1 lahhs or Us. 271 
lakhs excluding interest charges, or in other words the value of the crops would 
pay for the capital invested in 2], ot l.\ years, respectively. 

29. Sirhind Canal Agreement with the Phuikian States. 

The agreement of 1S73 (Appendix FT, clause -1 0), reserves to the 
British Government the right to extend or alter the canal in any way it pleases 
on the understanding that the share of water first assigned to the States shall 
not be diminished. 

In the project the maintenance of the existing rights ot the States 
is provided for and their share of the water will under the now proposals be 
delivered into the off-take of the State channels from the new feeder instead 
of at Al'inpur. thereby giving tho States the benefit of the absorption now 
lost befew^m U in pur ail !lu iual of their branches. 

The States will have to incur no capital expenditure in connection with 
the project except that they will he given the GO cusees at tho head 
of the dhaggav Branch for the irrigation of the British tract north of the 
Ghaggar and incur the costs in connection with the irrigation thereof, taking 
tho revenue obtained in the same manner ns is now done in l lie case of Budh- 
lada tract. 

Owing to the increase in the cupaoi tv of the Main Line and the now 
feeder their share of the cost of maintenance will be decreased and there 
should be a considerable annual saving to them on that account. 

The agreement fully covers all that is ’’oquired to ensure the Smooth 
working of arrangements in connection with the project. Land will ho 
acquired under clauses 7, 22, 30 and 40 of the 1873 agreement. 

30. Sirsa Branch Agreement with Patiala State. 

When the Sirsa Branch was eonstruoted it was intended to be a 
kliarif channel only. By the timo tho completion report was submitted 
in 1896 it had been found that it was desirable to give the olianncl a perennial 
supply by taking water from the previously existing branches in the rabi in 
rotational working. 

As the supply to the Patiala distributaries was a fixed peroontnge of 
that in the branch, the State derived a great benefit at no extra expenditure 
and at tho loss to the British Government of tho income from the water given 
in the State channels iu the rain. Appendix F in tho Completion Report 
6ho\vs that 48,64-0 acres of irrigation wore annually expected in Patiala from 
the Sirsa Branch. 

Under tho Sutlej Dam Project tho renoh of the Sirsa Branch from 
which those distributaries are supplied will bo transferred to the Upper 
Sirliind Canal and the rabi supply materially improved, the mean supply in 
the rabi being increased from '4 to • 6 of tho full capacity. This water will 
moreover be water stored at great expense. 

The agreement (Appendix F-4) lays down the annual contribution to the 
maintenance of the Western Jumna Canal. These conditions will be entirely 
altered and the modification of the agreement will have to be undertaken. . 

It is possible that the Slate might be prepared JLo cancel the’’ existing 
agreement, Government refunding them tho capital sunk to date. Tho dis- 
tributaries would then -be worked., tho same as all the other British 
distributaries. ' ' . t 

. If the agreement he not cancelled, its revision ill he exceedingly 
complicatcdand need very careful consideration to ensure that Government 
obtains a fair return on the capital sunk, which will benefit the supply and 
increase the irrigated area on these, distributaries. 



31. Agreements with Bikaner State. 

The irrigation in Bikaner from the Baliadran Branch of tlie Western 
.Tumna Canal was the subject of an agreement in 1911. 

The Babadran Branch which runs in the drainage will be abandoned 
and a greater area will be irrigated from the tails of tho British distributaries 
which will be aligned on the ridges in this tract. 

The State will probably only too readily accept the changes proposed 
u nder the project. 

The Ghaggar Canals . — These inundation canals were constructed in 
1897 and Bikaner contributed a share of the cost of both. The matter was 
the subject of an agreement in 1897. 

The Northern Canal will be abandoned and the whole commanded area 
brought under perennial irrigation. 

The' Southern Canal will be enlarged to utilize the supply of the 
Northern Canal which will be set free and the increased supplies which it is 
anticipated will be available owing to the opening out of the Closed Drainage 
Tract higher up the Ghaggar and the abandonment of the inundation canals in 
the upper reaches. 

It is not anticipated that there will.be any difficulty with the State 
in making any modifications considered desirable w’hen the time comes in the 
terms which now bold 

* P 

Sutlej Dam Project . — An agreement will have to be entered into with 
Bikaner, largely on the lines of the Sirhind Canal agreement with the Pliulkian , 
States, Appendix P-1, but amended clauses will need to be added with reference 
to the use of and contribution on account of the use of stored water. Reference 
to this is made in paragraph id rosarding the contribution of Bikaner State. 

32. Agreement with Jhind. 

The agreement regarding the irrigation from the Western .Tumna Canal 
is given as Appeudix P-3. 

All the irrigation to bo given to the State under the Sutlej Dam 
Project will be done through British distributaries and no irrigation will be 
given under the terms of this agreement. 

33. Design of distributaries- 

The existing distributaries of the Sirhind' Canal were remodelled from 
1905 onwards on tho basis of a 40 per cent, intensify of irrigation on the 
culturable commanded nrea and a full supply factor of 170 acres per cusec of 
capacity at distributary head. 

There is a constant increase in the efficiency in the use of water and the 
full supply factor is continually rising. 


It was ho vevnr decided to design the distributaries on tlie new Sirhind 
system on the same data as that of the existing Sirhind Canal so as to obtain 
a uniformly designed system throughout. 


On the Western .Tumna Canal the distributaries were remodelled on a 
full supply factor of 350 acres ; this is due to the fact that the mean supply 
available on that canal in the rabi is lower than on the Sirhind Canal. All 
the distributaries which will he supplied from the Western .Tumna Canal arc 
..therefore designed on the same full supply factor of 150 acres. 

Tho culturablo. commanded area has been taken as 90 per cent, of tho 
gross commanded area in all cases. With a low intensity of 40 per cent tho 



mantled area to ■ enable: tho irrigation proposed 

' • Having, designed the- distributarios on' a uniform basis, the irrigation' - 

to be expected 'can bo estimated from the full, supply factor anticipated, which , 
again will- depend on the amount of water available , in the rabi and the . do- " 
..pmnd in the kharif; 
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34. Programme o£ Construction. 

Details of tlie programme for the construction of the various portions of 
the scheme are given in the reports of (1 6 Bhakra Dam, TJ ppcr Sirhind and 
.Lower Sirhind Canals. (Volume II, page 18, Volume IV, page 23, Volume III, 
page 34 ) 

The project is based on a 12 years’ programme and. although certain 
portions are expected to be completed before that time, maintenance and' in- 
terest charges and the finanoial statements are in all cases based on the full 
period. 

Work in connection with the Dam will be star tel in tbe first year and 
it is hoped to have it completed to full storage by the 8th year, but in the 
•ith year some stored water will he available. 

On the Lower Sirhind Canal a start will be made at once on the 
channels to irrigate the Rori A-9 tract, so that irrigation may commence by 
the 6tL year. The lieadworks will he started in the 3rd year and the whole 
canal, it is hoped, will be completed by the 9th year. 

The Upper Sirhind Canal will he commenced in the 3 rd year and 
irrigation started in the 10th year, the whole being completed in the l^th 
year. 

The work on the Western Jumna Canal will he started in the 1st year, 
as most of the work will have to he done in closures and the extensions must 
be complete in time to utilize the water set free in the Sirsa Branch in the 
12th year. 

35. Working Expenses. 

The working expenses, it is thought, should not exceed one rupee 
per acre on a thoroughly up to date canal in which all modern requirements 
are foreseen and where the main channels are lined. 

This was the figure adopted for the Upper Chenal) Canal in the 
Triple Canal Project, the figure for the Lower Bari Doab being only 12 
annas. 

The figure on some of the older canals is above one rupee per acre, 
but this is due to the fact that the canals are being improved and modernised 
by expenditure under maintenance and repairs. 

[Further, it should he borne in mind that an appreciable amount of 
the new irrigation anticipated will he effected by increasing the supply in 
the distributaries of the existing Sirhind and Western Jumna Canals which 
will therefore not entail any extra expenditure on maintenance. 

36. Establishment. 

This has been estimated in accordance with the orders of the Govern- 
ment of India conveyed in Circular No. I764t-A of 1st November 1918. 

1 he total provision of the whole Project amounts to Rs. 14B lakhs. 

It is presumed that with the heavy construction work involved, re- 
quiring at least three new circles, a Chief Engineer and Secretary will be 
required. 

Provision is made for — 

Superintending Engineers — 

Bhakra Dam. 

Upper Sirhind Canal. 

Lower Sirhind Canal. 

. I On the 'completion of the project the necessity for the first two will 
eease and the existing Sirhind Canal Circle will administer tlie Upper Sirhind,, 
Canal, The portion of the existing Sirhind Canal supplied by the Lower 
Sirhind Canal, being absorbed in the Loafer Sirhind Canal Circle. 

.The following Executive Divisions are provided for 

, Bhakra Dam.— Two temporary and one permanent. 
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Upper Sirhind Canal . — One temporary and three permanent. In ad- 
dition the Hissar Division which consists of the Sirsa branch ■will be transfer- 
red to this Circle when the Sirsa Branch is incorporated in this system. 

Lower Sirhind Canal — Two temporary , and four permanent. Of 
the four permanent Divisions two will he for the Bikaner State Branches and 
irrigation therefrom. 

Western Jumna Canal — No further Division will be required ; two 
new Divisions have recently been added to this Circle. 

The total requirements will therefore be— 

Dive temporary Divisions. 

Eight permanent Divisions. 

Three Sub-Divisions on the average will be required per Division or 16 
temporary Sub- Divisions, 24. permanent Sub-Divisions. 

A corresponding number of fJpper and Lower Subordinate and clerical 
establishment will be required. 

The length of temporary railways that will be required with the 
corresponding number of Railway Engines and Rolling Stock is far greater 
than has so far been dealt with in any irrigation project. 

Eor railway lines of this length, fully stocked with the proper 
complement of Rolling Stock and running several trains a day over a period 
of many years it will be absolutely essential that a Railway Engineer, and 
Traffic and Loco Officers are borrowed from State Railways, giving them 
deputation allowance? and the whole system controlled by men trained to it 
and not by Irrigation Engineers untrained in railway work or casual employees 
picked up in the open market by advertisement. What sufficed for the 
small railway installations of the Triple Canal Project will never suffice for 
the Sutlej Dam Project Railways and to attempt to work the proposed 
complicated system of canal railways on lines found good enough in the past 
will lead to disaster. 

37. Capital cost of the Project. 

The statement overleaf gives n detailed abstract of the cost of the 
whole project, totalling to Rs, 14, it, ?4,92d excluding addition of interest 
charges. 

The estimates for all works have been made out in detail. The 
rates have been fixed after careful consideration of what may be expected 
to hold at the time of construction in view of the continual and steady rise 
in prices of labour and materials. * 

Every endeavour has been made in designs and estimates to 
standardize and take advantage of the economies and increased speed of 
construction that are likely to follow such procedure. 

The detailed heads of the estimates have been dealt with in the 
reports on the separate canals. 

The cost of land is high as the main channels are to a great exten^ 
aligned through highly irrigated tracts which involves the introduction o^ 
the new sub-head for the cost of works to carry existing irrigation chan" 
nels across the new canals. 

The sub-head for lining is also a new one, introduced for the first time 
in this project and the matter is dealt with elsewhere. 

The most marked feature of the Project is the provision of Rs. 206 
lakhs for heavy Tools and Plant This is due to the great lengths of railway 
line involved and the economies that result from having canal rolling 
Btock to carry the largo quantities of materials necessary for the execution of 
the Project. -- , % 

Further, provision is made for a considerable amount of mechanical; 
plant and labour saving devices. , • 

It is' contemplated that tho greater part of the excavation of tlioanain v 
ohanuols will bo done by mechanical excavators and that the etmeroto lining 
will also be done by mechanical means. 


J r 
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proposed under Sutlej Dam Proj’ect. 


SIBEIND CANAL SYSTEM. 

WE. VIE ,N JUMNA 
CANAL EXTEN- 
SIONS. 

Grand Total 
of the 
canals. 


Total of 
the 

Project. 



Main f'nnal 
and 

Bkm&h. 

Total Upper 

Sir hind Canal 
system. 

Main Conti 
and 

Blanches. 

Bbakra Bam. 

Rtstmi, 

0 

10 

11 

12 

13 

14 

15 

Rs. 

Its, 

n,. j 

Its. 

Its. 

Its. 


90,560 

89,532 

29,406 

3,02.181 

1,40,000 

4,42,181 


7,43,153 

7,43,113 

32,110 

49,23,891 

28,55,987 

76,79,873 


• •• 

3,60,000 

... 

42,80,887 

2,38,82,681 

2,81,69,663 


5,48,678 

5,48,073 

69,616 

17,14,427 

... 

17,11,427 


3,14, $-8 

3,18,383 

52,728 

5,18,272 

Ml 

5,12,272 


23,50,782 

‘ 23,50,782 

... 

25,16,728 

... 

23,14,723 


... 

... 

24,678 

21,678 

... 

24,678 


17,04,850 

17,94,850 

1,76,882 

80,90,607 

29,000 

77,16,507 


88,058 

88,858 

... 

i 15,62,628 

... 

16,82,528 


... 

... 

2,210 

... 

2,210 


2,210 


1,00,000 

. i,oo.coo 

... 

2,10,000 

... 

2,10,000 


13,43,400 

13,48,400 

1,73,083 

35,85,383 

6,00,000 

41,36,353 


60,14,172 

60,11,172 

6,30,393 

1,32,68,303 

... 

1,32,03,393 


1,25,83,680 

1,2 r, 83,850 

... 

8,07,18,020 

... 

3,07,18,920 


1,31,010 

1,31,950 

10,770 

8,76,651 

1,00,000 

4,76,551 

• 

8,70,580 

... 

3,70,550 

23,035 

HI 

8,C4,04S 

... 

s.00,000 

10,61,043 


6,00,000 

0,00,000 

12,596 

13,37,580 

4,00,000 

17,3*. 660 


40,000 

. 40,000 

- 

1,10,000 

... 

1,10,000 


2,70, M, 031 

2,74,31,031 

12,43,009 

6, OB, 80, 5*6 

HrIIIII 

9,86,79,253' 


53,54,100 

53,54,100 

20,32,107 

1,24,73,017 

... 

1,24,73,017 


2,65,110 

2,85,140 

... 

2,05,140 

... 

2,66,140 


62,59,124 

52,50,124 

... 

— 

1,80,17,238 

f 75,00,900 

l *18,14,033 

3,06,17,238 
•18,1 i,93S 

•Contingfln- 

dw. 

3,70,59,895 

3,83.02,395 

32,76,405 

9,60,35,990 

3,8), 13,601 

13,37,10,581 


45,65,123 

45,07,129 

3,23,050 

1,14,70,817 

30,49,083 

1,45.25,405 


6,60,391 

5,74,641 

49,132 

14,34,639 

j 6,71,701 

20,06,249 


2, GO, <00 

2,60,000 

1,12,000 

8,02,020 




4,33,33,014 

4,37,31,164 

S', 29,652 

10,04,09,836 

4,18,31,303 

16,12,43,220 


—25,20,562 

— 25,29,002 

-11,600 

—65,10,619 

-31,00,000 

‘ -86,10,610 


4,07,01,352 

4,11,01,002 

88,16,652 

10,28,49,217 

•3,67,34,393 

14,16,23,610 


1,82,103 

. . ^ 

52,160 

6,04,631 

2,13,235 

8,17,750 


0,37,718 

0713,508., 

■ * 66,028 

IS 

CD 

CJ, 

C~ 

4,26,672 

20,33,557 


• s 8,1*»,813 

,6, 25, COS 

1,07,187 

22,11,219 


HS5S39 


' 4,15,24;i70 


39, *5, MO 

'10,61,00,436' 

3,03,74,400 

, ' 14,4 1,74, 930 



•*/ ' - 

-... 
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38. Financial Aspect* 


This has been worked out assuming three rates of interest, 4 per cent., 
6 p6r cent, and per cent. 

Each of these has again been worked out with two full supply factors 
of 170 and 212*5 acres. 


Again two sets of revenue rates have been applied to each of the abovci 
those first suggested by the Financial Commissioner and revised rates now pro- 
pose! by this Department and now under his consideration. 

This results in twelve different financial aspects as given in the state- 
ment below. The necessary forms arriving at this abstract arc also ready, but 
it wfil only be necessary for the Local Government to utilize the forms appli- 
cable to the interest and rates dually adopted— 


lttirs oi imbue si o’. Catitit- 




4 per cent. 

5 pir cent. 

6} per cent. 



Arrears of 
ratcrei t. 

Per cent. 

Arrears of 
intercut. 

Por ccnl 

9 

Arrears of 
interest. 

Per 

cent. 

lull Supply Factor 170 acres on 
near Sutlej Storage Irrigation 
but 

Financial Com- 
missioner’s pro- 
scut rate-. 

203 UUs 

4 

45G lalbs 

3-5 

SGt lalbs 

8'3 

Western Jomna Canal Full Sup- 
ply Factor unchanged. 

Housed rates 
proposed. 


58 

253 laklis 

4 9, 

864 lalbs 

4'6 

Full Supply Factor 2 12 5 acres on 
now Sutlej Storage Irrigotion 
but 

Financial Com- 
missioner's pre- 
sent rate.. 

28 lalbs 

56 

281 lalbs 

47 

392 lalbs 

44 

Wc-torn Jumna Canal Tull Sup- 
ply Factor unchanged. 

Housed lotos 
proposed. 

231 lalbs ac 
cumulated 
prohts. 

716 

28 lalbs 

•r 

141 lalbs 

£-5 
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The staff employed in the Division has been considerable and consisted 
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Mr. Glass is due the credit of the field organization of the surveys 
which has resulted in such accurate results in the levelling, his former service 
in the Survey of India, combined with his previous experience in the carrying 
out as Executive Engineer of the liikaner-Bahawalpur Surveys which bear 
his name, made him invaluable, it is only fair to say that although he was 
only attached to this Division ns a Sub-Divisional Officer whereas he had pre- 
viously been Executive Engineer in charge of surveys did not in the least 
affect the zeal or thoroughness with which he carried out his work or his 
keenness to give every assistance he could in the prosecution of the work in 
connection with the project. His touring in the Bikaner Desert and the Re- 
, servoir area were both extremely arduous, yet the difficulty was to get him to 
halt for a few days for work in the drawing office. 

In 19r> he organised, trained and equipped ’the level survey party of 
6 Surveyors and 40 Khallasies who left with Sheikh Minhaj-ud-din, Assistant 
Engineer, for Mesopotamia. • , - 

, , In May 1918, on the completion of the Field Survey in connection with 
the project, he received a Commission as Captain and left .for Mesopotamia in 
charge of a Levelling -and Survey party for the Irrigation Directorate where 
he now is. * 
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If he does not return to the Punjab it will bo a loss to the Irrigation 
Branch ns he is unique in the Irrigation Branch in his qualifications for survey 
work and map production. 

Lain Ajudhia Nath received a^Jommission as Lieutenant and went to 
Mesopotamia with Mr. Glass. He did excellent work in the field in the Sirsa- 
Bikancr surveys and in channel alignments and Inter on the Hydrographic 
Survey of the River Sutlej after the 19 j 7 flood. His keenness and desire for 
efficiency stood out in pleasant relief. 

I ala Ganpat Rai, Assistant Engineer, was in charge of the Phillaur- 
Jagraon and l’aliala- Kaithal Surveys and Bhowcd himself to bo a steady, con- 
scientious worker. , 

Lain Shauqi Chnud, Temporary Engineer, wa9 in charge of a party in 
the Sirsa-Bikaner Survey doing well. Later after transfer ho went to Mesopo- 
tamia to Mr. Glass. 

Bhai Ishar Singh, Temporary Engineer, was in charge of a party on the 
Sirsa-Bikaner Survey, hut failed to realize a sense of personal responsibility, 
he however was encouraged to go to Mesopotamia where it is believed he is 
now r working well. 

P. Amba Dalta Joshi, Supervisor, was practically the whole time em- 
ployed on double precise levelling in u liich lie did exceedingly well. 

The following Establishment also deserve mention for good work done 
in the order of merit in the various classes, those in capitals are worthy of 
special mention : — 

Upper Subordinates— 

Permanent.— It. Amrit Bai. * 

Temporary. — Eazal Hussain, Teja Singh, Kesko Singh. 

Lower Subordinates— 

Permanent.— MOHAMMAD Q \SIM, Gian Chand, SlmdiEam, Latif- 
ulla Khan and Hnrkarnn’Dass. 

remporary.--BAM KISHFN, BEEAItJ LAL, TJttam Chand. 
Surveyors— 

WALI MOHAMMAD, Mukand Lai, Alla Ditta, Amur Singh, Shndi 
Bam, Ganesh Das, Purau Singh, Ali Bassau, A mar Nath, 
Churanji Lai, Gian Singh, Kanshi ltam and Dos Baj. 

Draftsmen— 

Permanent. — GHULAM MOHAY-UD-DIN, Head Draftsman, A. .T. 
Muknrji, Diu Mohammad, Mohammad Ali Khan and Abdul 
Majid. 

Temporary.— Tracer Mohammad Sultan. 

Clerks — 

Permanent.— It. GAKGA BAM, Head Clerk, Khuda Btix and Pindi 
Das. 

Temporary. — Sliabbir Hnssan. 

Noie.— M cnnlioso immcJ aro thhciitii went to Sfisopo'iraiia. In addition to tho abo\o 2? other men of 
Iho various tlas.cs Worked, but are not considered north/ ot mention, 

40. Apologia. 

The writer feels flint he has been able to do but little justice to the 
Project in his reports in view of its nmgni'ude of conception. He would how- 
ever crave indulgence in vit w of the fact that since 3911 holms had under 
two month*’ leave, and that in 191b when the Surveys wore finished and the 
preparation of the Project estimate and report was put in hand, the necessity 
of the war became paramount, tmd from tho staff employed in the Division, 87 
Officers, Subordinates and men were recruited for Mesopotamia, the writer 
undertaking to finish tho Project single-] landed. 

, It is.'hbtuver, believed tlial nil the matter on which the Froject is based 
and isincofjporatecl therein is nceurole and Ihttt an abler hand wilj bo able to 
deal with the facts so ns to convince any one reading his ieport of the absolute 
necessity of carrying irrigation into the tracts proposed whiuh arc so dirolj 
stricken, at the. same time justifying the necessary expenditure. 

• H. W. NICHOLSON, B Se., A.M. I.O.E., 
Executive Engineer brojcct Division, Sirhind Canal. 



PUNJAB CANALS. 

Statement showing' Percentage of Absorption on the Existing Punjab Canals. 


Statement No. 1. 


,54 


« 

0 

3 

a 

& 

eo 

pH 

is M- 8 !** 

2*3, Oj a J2 F ^ p ^4S 

Pea2>^'d^o - 

E »D^SaPo 

* 3 d«H 

co * 2°-* gio 

"Bi 8faj";& 
hgtf •* Jrt i'S 
=3 .8*i| 

sL-p’a = 

Ssjj f-s^-gS* 

I?! gli^-gll 

1 o 5 

O *2 £ ep C P P o o 

S J3 ."hBg»S 

It l jg J E "3 “ | 

2 A o SI 4> V U U 0) u 

p • 

•ilddm i(nj joj anint ,spooj^ 

ei 

H 

O 

■4* 

PH 

• 

eo 

6 

CM 

0 

01 

10 

a 

b- 

o 

pH 

'o3iwg SntjtqnSay; l mv 3 
p aSitiqostp tram jo 

H 

pH 

fc* 

CO 

pH 

a 

eo 

IO 

pH 

*? 

to 

pH 

10 

pH 

pH 

•tqojl noqdJotqy 

O 

pH 

CO 

CO 

■* 

\a 

>• 

eo 

s 

CO 

09 

00 

pH 

PH 

OO 

CO 

CO 

•o3n«g SnijupSag jrraBg 
tjtt aSjtqostg; tram jo eaiqnaoiaj 

fl 

■? 

a 

* 

CO 

pH 

eo 

& 

? 

t. 

a 

IO 

pH 

noi^diosqy 

eo 

eo 

Hjl 

to 

r— "■* — > 

5 

CO 

t K — * 

gi 

eo 

P^ 

A 

§ 

* td 

O W . 

„ n « 

"a§ 

Ptbg 

H ^ ° 

S§5 

s §3 

al s 

wa 

B 

eo io 

CH CO 

S' fa 

W IS 

IS pH 

IO CO 

ei « 

<m ca s- 

S ® a in 

Tjl O PH o 

e* «r i *r co 

l 

0 d 
co o> 

01 IO 

©1 cf 

j!»ra 

to 

s s 

eo t> 

co eT 

oi io 

3 1 

Cl pH 

CO pH 

£ 55 

i> 01 
■Hjl CO 

IO l> 

oo CO 

CO IO 
i> O 

VrfvJ 

a © 

IQ (M 

t> eo 
d* ei 

V-Py^/ 

'S *3 ^ ttoi^ipnoD 

Snt^iOM HI JOJ P3A10[1TJ BS01 

% 

xfl 

C* » 

*J ©1 

: S ~ 

a W 

CO 

10 

PH 

IO 

pH 

IO 

PH 

to 

-m 

rH 

•pm*;) 

jo s 3 U«;nqiqqci 3° eSojoaojoj 

B 

O- H 

2 *- 
CO 00 

: S 

5 | 

* ! 

t * * 

lA 

IO 

00 

r+**\ 

e> 

s 

IO 

CO 

riA-p\ 

•aSMgSmjtqnSaq is 
aSrtqasid dlddnq jp j pa.tioqjnv 

09 

•* s s 

o co « 

8 1 

W T* 

io h»t 

8 8 

N t» 

O* Vfl) 

O 

eo o 

t- pH 

o of 

pH 

S « 

C3 CO 

eo“ e? 

* 

* 

■i 

H 

a 

3 

» 4 

O 

M 

a 

s 

1 

/ 

1 

« 

6 

I 

1 1 
p-A 

X 

1 *3 

S 

0 

cs 

a 

. 1 

1 v 

a ■ 

: 

n 

.2 

3 

I 

1 £ 

1 3 

S|| 

sa s 

1 °S’3 

1 b ■a 
g'S 

2 a a 

pIIr 

^ u eO * 

■ 2 M dM 
£ S c«w 

h rEo 

> 

• ■a 
'S 

0 

t 

1 

a 

‘I 
1 | 

*3 

J 

1 

p 

a 

B 

N 

o 

Pi 

1= 

a 

1 

a 

1 1 
w a 

r^‘ 

•3 

5 

V 

■8 

g 

6 
a* 

1, 

1 

1 1 
g .2 

O ft 

V-OW 

< 

1 

.O 

"d 

►9 

I 

O 

t-3 

•‘IWOOJO’OJt'pqwg 

" 1 

pH 

“ 1 




Oi 


•3 

tc 


| 

ft 

A 

0 

1 

ft 

0 


o 

p 

p« 


H 

sa 

o 

o 

& 

< 

d 


•Eb 

o 

s 

N 


d 

1 


€ 

i 


S 5 

os 




Si 

TE 

3 



















Dated 18th March 1919, H - NICHOLSON, B. So., A.M.I.C.E., 

Retentive Engineer, Project Division, Sir hind Canal • 







































































Statement No. 3 
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II. TV. NICHOLSON, B. Sc, A.M.I.C.E, 
Executive Engineer, Project Division, SirUnrt Canal. 






































































































































UPPER BARI DOAB CANAL. 


St»twn*mNa, 5. 53 



H. W. NICHOLSON, B.So., A.M.I.C.E, 
Executive Engineer, Project Dieiiion, Sirhind Canal. 


LOWER CHENAB CANAL. 
























































































































































LOWER JHELUM CANAL. 


Statement No. 7. 
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NICHOLSON, B.Sc., A.M.I.C.E., 


































































































































































































































































































































Statement No. S. 6& 










































































Serial No of channel. 
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SIRHIND CANAL EXISTING. 


Statement No. 10. 


Statement showing Duty, Capacity, Factor & Full Supply Factor of the system. 
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Discharge at Gorki Canal -( 
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Notts— 1. Duty x Capacity Tudor = Pull Supply Tudor, - , 

2 Thr Capacity l’nctor jn tlio proportion nf thn amount of water passed down tlio channel (luring the crop to the amount 
that would hate passed doirjj liu<l it run full mpply tlie whole time, 

H. W, NTCIIOLSON, B.So,, OI.I.C.E., J 

tfwtiHiivc E htgineif) Project Diiition, SirhinS Canal, 1 













































































































Statement No. 11. 




SIRHIND CANAL— BRITISH BRANCHES. 

Statement showing Area irrigated. Supply, Duty, etc., on British Branches. 

t ACTUAL DfrCHAlIGE AT HEAD OF COMIIIN'KD BRANCH (XEOLKCT< AllfORPTlOX IX MAIN* LISE). ] 
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II. vr. NICHOLSON, B. Sc., A.M.I.C.E., 
Executive Engineer, Project Division, Sirhind Canal, 

























SIRHIND CANAL— BHATINDA BRANCH DISTRIBUTARIES. 

Statement showing the Area irrigated, Supply, Duty, etc., on Bhatinda Branch Distributaries. 

[ DISCHARGES MEASURED AT DISTRIBUTARY’ HEADS. ] 



















































































II. W. NICHOLSON, B.Sc„ A MI.C.JS., 
Executive Engineer, Project Division, Strhind Canal . 
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Statement No. 1? 
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Statement showing the working of the existing Sirhind and Western 

to which the changes will take place 


LOWER SIRHIND CANAL 
PR0P08ED. 


UPPER SIRHIND 


Sirhind Canal bsisxino. 


Blatinda 
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lead to 
Dhipoli 
at 21. 6D 


Abohar and 
Blatinda 
B ranch es 
Kliarif 


Perennial [Distributarier. 
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Statement No. 1?, 


Jumna Canals for the average of 3 years 1911*14 by sections according 
under the Sutlej Dam Project. 


CANAL PiiOPOSlID, WESTERN JUMNA CANAL PltOPOSED. 


WP3TFBK JujrSCA Cavu hxibtino 


Stria Brand. Sirta Brand Kami Brand. Bvlana Brand. Delhi Branch, 


junction of . . . A} 13 ' 0 Statistical 1910 

Toliana ? State- Capadlj 

Brand, mile b ' ** *g" met 1912. Statement 

lk. miles 34—oc miles 0—30 
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II. W. NICHOLSON, ll.So.,. A.M.I.C.R, 
%/teutive, Engineer, Project Division, Siriind Canal, 
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PART III. 

PHYSICAL DESCRIPTION OF THE TRACT BETWEEN THE RIVERS 
JUMNA AND SUTLEJ COMING WITHIN THE SCOPE OF THE 
SUTLEJ DAM PROJECT AND HISTORY OF THE DEVELOP- 
MENT OF IRRIGATION THEREIN BY Mr. H. W. NICHOLSON, 
EXECUTIVE ENGINEER. 

1. The limits of the tract. — The tract is hounded, on the Treat by the 
Sutlej, on the east by the Jumna and on the north by the Sewaliks. On the 
south the boundary from the Jumna to Bhadran on the Chautang Nala is 
defined by the reverse slope rising to the Central Indian Table Land. From 
Bhadran, westwards to the Bahawalpur border, the Chautang, a tributary of 
the Ghaggar, and the Ghaggar itself, below their junction, form the boundary. 


South of these nalas the country rises and is covered with sandhills, 
making irrigation impossible. From the Ghaggar to the Sutlej the boundary 
of the tract is defined by sandhills and the limit of irrigation is fixed in 
Mr. Gibb’s Sutlej Valley Project of 1917. The whole tract is the alluvial 
deposit of the Indo-Gangetic Plain at its divide. 


2. The Drainages.— The drainage of the western portion of the Sewa- 
liks as far east as the Siswan torrent passes into the Sutlbj and the Indian 
Ocean. That of the eastern portion of the Sewaliks, as far west as the Somb 
Nala, drains into the Jumna and the Bay of Bengal. The central portion 
drains into the Ghaggar. 

3. The tributaries of the Ghaggar on the right bank, after they have 
left the hills, are known as the Lissara, Sirhind, Choa and Patiala Nalas, but 
of these the Patiala Nala is the only one in which any water reaches the 
Ghaggar. The others now all die out before they reach the main drainage; their 
old courses are, however, clearly discernible, on the contour plans and in parts 
are very well defined at site bearing the local names of “ Wah ”. There is an 
old tradition that some day a ruler will come and make the nalas flow 
with water again, and the local people are satisfied that the time is now come 
when the saying will come true and that water will again flow through the 
tract by the construction of the Sutlej Bam Project. Their hopes were 
partially realised when the Sirhind Canal was constructed and the upper 
reaches were irrigated. , 

It is very noticeable that the courses of all these nalas, in the extinct 
reaches, are marked by the largest towns and villages. Throughout the Punjab 
ease in obtaining water has in the past fixed the sites of the larger villages 
along drainage lines. 

4. The tributaries of the Ghaggar on its left bank are the Tangri, 
Dmla, Markanda and Sarusti. The first three of these, all of which rise in the 
Sewaliks, have become most destructive in the last century. This is due to the 
deforestation of the Sewaliks owing to the former forests becoming village 
common lands. The villagers, having had no foresight, cut and sold the timber 
for fuel and unmercifully grazed any growth that existed. 

The result of this deforestation has been that torrential rainfall, not 

being held up by vegetation, passed off ior the , 
most part as surface flow, instead of soaking into 
the ground. Also having less resistance to, over- 
borne, owing to the.'bills being bare, the velocity/, 
of flow increased, carrying-away the. surface soil..'; 
There .was then ho possibility of the vegetation . 
^ re-establishing itself, and' the rain- that fell van' 

(sa.t h. w. u. iris, - .'"off. -with. 'greater rapidity, causing .-intensified. , 

- '' 20.6-19. ...floods which possessed much greater .^eyosive 
P. < ^ 5re £ s v ? 31 fi carfied'-'forward Coarser -material than previously. "With '&/ coarser 
siIt cMrge the torrents, were unable to maintain their -former regime, -.and as ; 
theislope of their beds flattened further from, the, f opt -of the hills, they. Silted 
up-and the moods spread over the country. The cohfser material '-which- could” 
notnc .earned in suspension. was 'first.dephsited. ■ . ’The finer clay.was'deposited 


Tea, but concurrently with these serious 
? ar * > * n 6 au ^ villages affected 
Boding themselves nnoblo to overcome 
tbem t expand cm ©f Irrigation in other 
parte of the Province tubing place, at- 
tracted tuo people, whouadlly abandoned 
their own devastated tracts (from' uncon* 
troll able floods) ana went as cultivators 
whore controlled irrigatjru bad begun. 
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further > from the course of the 'Nala aud * thus formed the large stretches of 
fDakar soil which, are such a marked feature of’the “ Closed Drainage Tract 

The flood water, having- lost its silt charge, oolleoted and formed ravines 
which developed into Nalas tributary to the Main Ghaggar. This action 
explains the trouble whioh now exists in the so-called “ Closed 1 Drainage 
Tract 


S. The Sarusti Nala differs from the other tributaries of the Ghaggar 
Tim s«rnsti, B.kA. nna Chant.ng ifc has no catchment in the Sewaliks and 

Naias, nniikc tno others, hnvo thoir catch, is similar to the Rakshi and Ohautang Nalas m 
went am* in the Plain,. this respect. 

(Sd) H, W.M.Ite*. 

20 - 6 - 19 . 


These three rialas only drain the ground rising towards the Sewaliks, 
-and there is therefore little or no trouble on them due to coarse sand being 
eroded and brought down to upset their Tegime. 

Any trouble on these three nalas due to 'flooding is caused by man 
putting in bunds to divert the water for irrigation. These bundB have silted 
up the natural channels, so when large floods occur the whole country is flood- 
ed as there is no natural outfall The deposition of this fine elay makes a 
hard Dakar soil which is so difficult to cultivate. 

6. The Rakshi Nala is a tributary of the Chautang Nala and the 
united flood of these two rarely goes further than the Sirsa Branch Crossing, 
although the Chautang Nala is clearly traceable as a drainage to Dhatrat 
whence to Bhadran in Bikaner the Eansi Branch and the tail Distributary 
now run in its bed. 


7. The Chautang in Bikaner . — Beyond Bhadran, the Chautang Nala 
is very pronounced as a wide extinct river bed having a depth of 20 to 3 ( ' feet 
.below the surrounding country It is a matter of extreme interest to consider 
the conditions brought to light in the Sutlej Dam Project Surveys at the site 
where the extinct Chautang Nala meets the Ghaggar Nala. 

Ohe Chautang lias a hod slope ofl in 5,000 feet and its bed is fifteen feet 
below that of the Ghacrgar at the junction. The Ghaggar above this point 
has a slope of 1 in 4,000 feet and downstream a slope of 1 in 4,600 feet. 

There is a rise in the Chautang bed in its last three miles of fifteen 
feet as noted above. As the Ghaggar rose by silling, water flowed hack up 
the Chautang bed which consequently silted up with a slope in the opposite 
direction to that of its natural course, thus showing that the Chautang ceased 
to flow for a considerable period before the Ghaggar dried up. 


8. The Hakra .— The combined channel of the Chautang and Glnggar 
a hi.toric-1 paragraph, and not rdarant kw down is known by the name of the Hakra 
to tbo tobjeot. and it is clearly traceable in Mr. Glass’s Bnlia- 

(sd) h.w.m.Ivfh. walpur contour surveys to Khanpur. Jt is corn- 

20-5-10. monly supposed to have been an old bed of the 

Sutlej, and to have had its outfall into the Rann of Cutch through the now 
dry bed known as the Eastern Nara in Sindh. Surgeon- Major C. E. Oldham 
wrote an article (Notes on the lost River of the Indian Desert) in the Calcutta 
Review of 1874 which developed this theory. 

Erom further information now available it appears that there is an- 
other more scientifically justified explanation, namely, that the old Chautang 
is the extinct bed of the Jumna river, and that the Hakra, when it ran as a 
river, was carrying what is now Jumna water. 


The whole area between the Sutlej and the Jumna being alluvial, and 
the fact tliat-the level of the alluvium near the Jumna is some 150 feet higher 
than that near the Sutlej, shows that that near the Jumna must have been 
deposited by the Jumna. 

Now the water from which the alltiyium was deposited must have 
flowed along the slope as indicated by the alluvium formed. 'Such being the 
case, jt will he seen that a part or whole of the Jumna water, when depositing 
tho alluvium, must hayojlowed off westward, that is, into tlio Ohautang and 
Sarusti. -,Those two channels are main tributaries of the Ghaggar apd Hakra. 1 
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It is well known that when a river is depositing alluvium, its channels 
in the upper reaches are unstable and sway from the ridge of the delta first to 
one side and then to the other. The Sutlej and Jumna Doab is the ridge or 
divide of the Indo-Gangetic Plain and to have formed such a ridge the river 
depositing the alluvium must have oscillated, falling off at one time into the 
Indus catchment and at another time into the Ganges catchment. The accept- 
ance of this explanation accounts for the existence of the Hakra and Ohautang, 
whereas, if it were nccopled that the Hakra is the old bed of the Sutlej, there 
is no explanation of the cause of the existenco of the Ohaufang. The 
Chautang is so big in its lower readies, where it has not been obliterated by 
subsequent physical causes, that it is proof of previous physical conditions, 
the existence of which cannot be neglected. 

The subsequent minor changes caused by the deposition of the silt 
through ages from the small catchment area left to supply those • major drain- 
ages may, in the higher reaches, have somewhat masked this primary action 
locally, but in the lower reaches where this effect is absent the original con- 
ditions are much more definitely portrayed. 


The Sarusti, or correctly in Sanskrit, Sarasvati — the river of pools — 
is one of the most famous rivers in Hindu mythology and the valley of the 
river is said to have been the original seat of Hindu learning. It is now held 
in great reverenco and at Pehowa there is annually a great “ tntla ”. It is the 
tradition that the Sarusti never reaches the sea because it passes away under- 
ground and comes out again into ihe Ganges at Allahabad at its junction with 
the Jumna. The story quoted in support of this is that a man at Pehowa was 
bathing and lost Iub shoes and " lota ” in the water. Later, when he went to 
Allahabad on a pilgrimage, he found the shoos and " lota ” in the river there. 
At any rate the story is not without foundation because, when the Jumna 
avulsed from the Indus to the Ganges, the water that would have passed Pehowa 
on the Sarusti would then flow into the Ganges at Allahabad. 


That the Jumna is flowing in a comparatively new course is shewn by 
the rate at which it is cutting down its bod in the alluvial plains. In the 
Etawoh and Jalaun Districts the Jumna has cut its bed 120 to 200 feet below 
natural surface, and it is on record that the curb of a well in the fort at 
Shergarh near Auraya in the IStawali District in use in 1550 is now exposed 
in the river hank 60 feet above mean flood-level. It has also been stated that 
the bed of the Jumna at Agra is 30 feet lower that it was 350 years ago. 

Prom the levels of the Rivers Sutlej and Jumna where they now break 
through the Sewnliks, it is seen that the Jumna is about 200 feet higher than 
the Sutlei and from investigations made early in the last century it was noted 
that if the Jumna bed had been about 30 feet higher, that its water could have 
flowed bv gravity into the Ohautang Nala which was utilized as the bed of the 
old Perozesliah Oanal, about the source of supply of which so much discussion 
has taken place. 


9. The Ferozeshah Canal .— Prom the time of the physical formation 

A bhtorical paragraph, but not Tolerant <>f the Country the penod_ 0 f_ modem hlStOiy is 


to the subject. 

(83.) H.W.M. Iteb. 


jiotf reaohed for it whs m 1351 a.d, that 
Perozeshah Tughlak opened up the natural 
zo.6.19. • channel- of the Chautang as _ a oanal to Hissar. 
In. 156 v this canal, having fallen into disuse, was again developed by Akbar, 
but it fell into disuse again by 1760. 

10. Western Jamna Canal.— in 1817 .the canal was again restored 
* bnt not relent under British rule as the Western Jumna Canal ' 

.abject. . . Captain . Blah(V w ho is buried in Ludhiana)’ 

• *.< Sd 0 b.w.m.itps. ; . and water taken to Delhi and. Hissar. . The _ 
EO-sht,, .Durbalf Branch beyond Hissar (shown- op' the 

'■"""•’"id , most’ Jpatis*' .. 
higher feaplies 
reach the tail ' 
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The development of the Western Jumna Oanal caused such great 
trouble, owing to tlie increase in malarial fevers, that a Specinl Board was 
appointed to investigate the cause, and the spleen index as a measure of the 
malarial effect in the tract was first demonstrated by tbe medical officer 
attached to this Board. 


In 1850 a proposal was made to take water in the kharif by a cut from 
the Western Jumna Canal to give an assured supply to the Ghaggar irrigation 
through the Sarusti Nala. 


In 1873 the reconstruction of the Western Jumna Canal on scientific 
lines was undertaken and completed in 1891. 

11. The Sirsa Branch designed as a kharif channel was begun in 
Sinn Brnnoii >■> oripin.iir 1889 and irrigation commenced in 1892. 

It was found to be unsatisfactory to work 
the branch as a kharif channel, as the rabi crops 
sown in the lower reaches could not he matured 
on a first watering only. The rabi supply to the 
old channels on the canal was therefore shared with the Sirsa Branch to their 
mutual benefit, as the supply for the old channels was in excess of what could 
be efficiently utilized, and one cause of an accentuation of water-logging due to 
the rise in spring-levels was abated. 


Tbo sirsa Hranoli was 
designed to have an intensity of ont) 20% 
and that only in tlio Umrif with first 
watering for rabi crjps thrown in. 


(Sd.) 


II. W. M. Ives 

20-S-I9. 


12. Extension from the Western Jumna Canal prior to 1900 . — 
Subsequent to the construction of tbe Sirsa Branoh there has been further 
extension of distributaries into the high dry tract from the Hansi and Butana 
Branches, and in the famine year of 1900 the Nardak Distributary was added. 


1 3. The Chautang Canal was constructed in 1899 by the Irrigation 
Department to utilize the flood water of the Chautang Nala below the Sirsa 
Branch. At the time the canal was proposed the idea was to drain tbe upper 
Chautang area between the North-Western Railway and the Sirsa Branch and 
to construct a canal system to give regulated flow for irrigation in that tract 
and to prevent the excessive flooding which took place owing to the drainage 
channels having been nearly obliterated by continual bunding. The surplus 
water made available was to he utilized in the Chautang Canal below the 
Sirsa Branch. , 

The Chautang Canal has failed to fulfil its purpose as the' drainage of 
the upper Chautang tract was never carried into effect. The result is that it 
is only in years of excessive rainfall that any water crosses the Sirsa Branch 
and in such years there is no demand for irrigation as rain has then fallen 
in sufficient quantities over the tract commanded by the canal. 


Subsequently it has been found necessary to supply the Chautang Canal 
Water ia never .nrptn. in tbo sir.a with water from the Sirsa Branch of tbe Western 
Branch except when tiuro n uo demnud Jumna Canal when there is water available. 

duo to rain, anil anch°ccnmncea are rcry the Bamo time US tbe Chautang, two other 

J ‘ similar canals were also proposed. 

(Sd.) H W. M. rvrs. x 

20-B-10. 

14. The Markanda Canal was to take oil from the Markanda below. 
Ismailabad and above Kanthala, and irrigate tho tract between the Glinggar 
and Sarusti, including the jindarwar assessment circle of the Karnal District. 
This proposal was never carried into effect. 

15. The Sarusti Canal was constructed in 1895-96 to the designs . 
of the Irrigation Department by the District Board of Karnal. It is 
supplied from the old Sansa Jbil which is fed by the Sarusti and Markanda. 

A bund was built across the downstream end of the Jhil to form a reservoir 
which controls and stores the' floods. Its capacity is suoh that the canal, which 
has a head discharge of 470 cusecs, runs about 20 days before it empties the 

reservoir dud then runs dry itself. ‘ ! • 

^ . - * # •* > 

' The Jhil has been" reclaimed by the silt deposit, and, at the cud of the 
monsoon, when the canal has drawn off the' water, valuable crops arc grown in 
the bed of the reservoir. 1 ‘ ' 



16- The Rangoi Canal takes out of the Ghaggar just below Tohana. 
Its history is long anti complicated. It was originally the Choya or JoyaNala, 
which is an old bed of the Ghaggar running past Batchabad and to the south 
of Sirsa, where it is joined by tho present bed of the Ghaggar. 

The reports by Captains Brown and Baker on “ Projected Canals in 
the Delhi territory, 181') — 1<2 ” contain detailed surveys of the Ghaggar and 
Choya, and it is interesting to note that the surveys done in connection with 
the Sutlej Dam Project shew that the Ghaggnr sinco then has lowered its bed 
some 6 feet for many miles near the off-take of this channel. Selections from 
the records of the Financial Commissioner, Punjab, No. 19, No. XLVir, 
Choya Dams, J 871, arc interesting papers in connection with this canal. 

The printed files of tho Department of Be venue and Agriculture, 1911, 
give the further hislory of this canal. It lmd been managed by the Canal 
Department for many years until it was handed over to the Hissar District 
Board in 1912. 

Prom tho Ghaggnr thero were other small canals which in former times 
took off water towards Sirsa, but which have now fallen out of use. 

1 7. The Ghaggar Canals were constructed in the 1897 famine by tho 
Irrigation Branch. A bund with a masonry weir was built at Otu near Sirsa 
to hold up the Ghaggar floods. Two canals take off, one on each hank, and 
irrigate the lied of the Ghaggar and the land in its vicinity down as far as 
Hanumangnrli in Bikaner. This was a modern execution of proposals made in 
18-10 to construct several such reservoirs in the Ghaggar which would have the 
advantage of not only storing water in such a dry tract, hut also of raising the 
spring-level, thereby making well irrigation possible in time. Tho effect of the 
Otu reservoir is very marked, spring-level having risen from 200 feet to a 
normal depth of 20 to 30 feet. 

The canals have not been satisfactory ns the floods in the Ghaggar 
are so uncertain, being nil in a year of drought. The canal does not pay on 
paper, as a great part of the area irrigated pays no water-rate. 

18. The Chandigarh Canals from the Ghaggar. —'Where tho Ghaggar 
PalacomcsontoflhehilIs.it has a perennial discharge. Somo canals take 
out near Chandigarh in British territory and cause the renowncdly unhealthy 
Chandigarh N-aili, regarding which it has been rrcorded in the report on 
malaria in the Punjab, 1911, that “ So surely as a man sleeps , a night on the 
side of the road between Chandigarh and the Ghaggar in September so surely 
wil 1, he contract malaria ” . These canals appear to have existed as long as 
the country has bien inhabited. 

Iff. Patiala State irrigation from the Ghaggar . — Where the Ghaggar 
enters Patiala State, the Banur Canal takes off. Its distributaries cross the 
North-Western Railway and irrigate down as far as Bahadurgarh near Patiala 
City Under tho Sirbind Canal Agreement, 1S73 with Patiala, the British 
Government have the right to take 20 cusecs out. of the Ghaggar to supply-' 
Ambala Cantonments. (Para 42 page 213 appendix P-1.) 

Irrigation from" all the nalas in the lower reaches is carried out by 

bunding and flooding the country. In 1901; the- 
Patiala State at an expense of Bs. 42,000 put a 

*rea« ,nd concurrently with tbi, lho In* -masonry W&ir aCTOSS tllC vauClggUr SOUth-BOSt Of 
trodnulon ol properly controlled inlgn- p at J nla £ 0 sprea d the Ghaggar floods OVer the 

(sa.) h.w.k.Itss. country. This question of bunding is only touched 

so-b-io, on here. It is a complicated matter which is i 
dealt with, under the dosed Drainage Tract, page 82, paragraph 41. 

20. Mirza Koondee Canals from the Sutlej . — Ail the canals from the 
Jumna and the Ghaggar have now been dealt with and only those in connection 
with the Sutlej remain to be considered.' 

, Captain, Baker submitted a report dated 24th September 1811 on '’the 
practicability of drawing water from the Sutlej for the.irrigation of' the tracts 
of land constituting the Bhutlee territory and'the- north-western parts of the 
Hissar District. 



He pointed out thd existence of the canal constructed in the reign of 
Mohammad Shah (probably IV, A. D. 1719) by Mirza Koondee, the Sooba of 
Sirhind. This canal took off from the Bi-ver Sutlej just above Bharatgarh 
and crossed the Sirsa torrent and the Husseinpur torrent near Rupar, at both 
of -which places the old masonry aqueducts still exist. The aqueduct for 
the Sia-wan Nala npar the village of Balsanda 'was stated by the villagers to 
exist also, but it was silted over so badly that Oaptain Baker was unable to 
discover it. 


Traces of the earthwork of the old canal remain, especially the notable 
cutting through the Rupar hill and heyond-the Siswan Nala crossing. From 
this latter point the alignment of the channel is still well defined up to Sirhind 
and is shewn on the Survey of India Maps. 

21. Captain Baker’s 1st Project for the Sirhind Canal . — Captain 
Baker proposed to renew this canal and to deliver water at the tail of the main 
line at Sangrur into two branches, one leading into tlieHissar District, 40 miles 
in length and the second leading to Abohar, 100 miles in length. It should be 
noted that the proposal was then to take the water to the most remote tracts 
where it was most needed, whereas later projects that matured aimed at build- 
ing the cheapest canal to utilize the water available, a very different po'icy. 

22. Changes in the hill torrents .— -A perusat of Captain Baker’s report 
incidentally draws one’s attention to the great chang i that has taken place in 
the torrents draining the foothills. The Sirsa, which had previously had a 
width of 000 feet, had increased to half a mile by 1841 and now by 19 i8 ic has 
increased still further. The same remarks apply to the Siswan, Budki and 
Sugh torrents. The-ie changes are entirely due to the deforestation of the hills 
and documentary evidence is given in support of what generally has been 
accepted oa the evidence of looal tradition. In 19 L5 the reifforestation of the 
Sewaliks in this tract was begun, and it is to be hoped that the work having 
been commenced will be carried through so that the desired result may be 
attained. 

23. Canals from Tihara and the Ghaggar . — Captain Baker drew at- 
tention to the old Sukha Nadi whicn took off the Sutlej just below Sidhwan 
near new lihara. It shewed signs of having been used as an irrigating channel 
from the number of water-courses which took off from it and irrigated up 
to Ferozepore. These h’>d, however, fallen into dismo for many years. He 
proposed to take off a canal at the head of the Sukha Nadi, and showed that it 
could u ork round the contours of the country and deliver water at Dabwali. 
Considering the <ihnggar as a source of supply, he proposed to end the canal 
from the Sutlej near Tihara at Malaut, and to bring a canal from the Ghaggar 
at Munak to Malaut. irrigating the whole of the area south of the alignment 
anl north of the Ghaggar. 

24. The Bhattee area . — In those days the territorial boundaries in 
this tract, the whole of which is now proposed to be irrigated by the Sutlej 
Dam Project, were not defined. The land was considered to 1 >b so usoless that 
no one worried much about ownership or boundaries. 


At that time the famine of 1788 had eo depopulated the country that 
Th» Proj“ct in . .itnii.r Captains Baker and Brown were both impressed 


manner alma at irrigating the remote tract! 

mein ling on it* way tbo Improve- 
ment of irrigation In tracts It* channols 
nail pan through to gat to the remote 
tracts. _ 

(8d.) H. W. M. Itm. 


IO-C-19. 


by the necessity for irrigating the remote tracts 
first as being most in need of irrigation and 
whore deficiency -of rainfall is the lule rather 
than the exception. Furthermore they were 
strongly impressed by the desirability of introduc- 
ing canals which would provide drinking water 
necessary for life apart from their require monl for irrigation. 

It might not be out of place to note that in this year of ff Scarcity ” 
1919 (famine not having been declared to exist by Gdvernmcnt) water- is being 
sold in the remoter portions of the tract at five seers to the rupee, that 
is to say, water which is usually assumed to ho a free commodity y and yet a 
necessary costs as much as wheat Hour. 

*’ 25. Captain Dyas’s 2nd Project for the Sirhind Canal , — In 1850 
Captain DyaB undertook further investigations regarding iho proposal to take a 
perennial canal off the Sutlej above Rupar* ‘ 
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26. Captain Crofton’s 3rd Project for the Sirhind Canal. — After the 
18(0-61 famine, in 186 1 Captain Crofton prepared and submitted a complete 
project at the request of the Maharaja of l’atiala, who defrayed the entire cost 
of the surveys. 

The canal was to have its head near Kiraipur and run to near Morindah, 
where it bifurcated, 'lhe Nirvana Branoh was to run past l’ntiala across the 
Ghaggar to Nirwana with an extension indicated beyond Fatehabad. A central 
branch was proposed along the alignment of what is now the Ghaggar 
Branoh of the Sirhind Cannl and a Kotin Branoh approximately followed the 
alignment of the branch constructed of tho same name, with an extension pro- 
posed to irrigate the Sirsn Tahsil north of the Ghaggar, which so far remains 
unirrigated. A Ludhiana Branch was indicated as being possible which would 
carry water down to Abohar. 

This project of 18G2 by Captain Crofton was submitted to the Govern- 
ment of India with two, memoranda by Col. Dyas, one dated 1862 before Cap- 
tain Crofton commenced work, and the other after Captain Crofton bad submit- 
ted a preliminary report. 

27. Government of India’s orders on 3rd Project for the Sirhind 
Canal. “In resolution No. 7 — I, of IBth February 1867, tho Government of 
India, before passing orders, asked that the opinion of Colonel Dyas might he 
obtained on the following points : — 

(1) On what he would consider the best mode of utilizing the waters 

or the Sutlej, irrespective of territorial divisions ? 

(2) Whether he would not advise a greater concentration of irrigation. 

at a smaller distance from the canal head ? 

(3) Whether the capacity of the canals should be limited to that 

necessary for carrying tlio minimum supply, or whether it 
would not be preferable that they should partako to some 
extent of the nature of the inundation canals ? 

Colonel Dyas, in dealing with the points, referred to his original opinion * 
given in the memoranda submitted with the project 

« In. fine, I am of opinion that Captain Crofton’s project for the irriga- 
tion of Patiala can scarcely be improved upon, but I also thinfr 
that it would probably be worth while to ascertain whether a 
less expensive canal could not be made from the Sutlej River 
for the irrigation of British Territory.” 

« Looking, as an engineer, merely at the question of the employment 
for irrigation of the water of any river, and assuming that no 
special reasons exist for irrigating any particular tract, I am 
of opinion that the best line for a canal is that from which the 
largest extent of country can be irrigated at the smallest cost, 
irrespective of the name or nature of the existing Government 
of the country in question.” 

« if a larger extent of Patiala,' than of British, territory can he 
irrigated from the Sutlej with the same quantity of water at 
a smaller cost, it would appear to me that the Sutlej was 
intended for the irrigation of Patiala, and I would run the' 
canal accordingly.” 

<« Governments are always liable to change, but a properly made canal 
will endure for centuries, if not for all time, and every Govern- 
ment is equally interested in its maintenance. * 

Colonel Dyas was of opinion that the first two questions could not be 
settled on the information, available and that further surveys would be required. 

The case was considered peculiar in respect of the third point as 
11 between the Sutlej and -the Jumna the land under command gradually passes 
into the great western desert, and all the water that can be thrown into that 
dry thimt.y tract will tend to extend the cultivation and diminish the desert. 
This subject "was specially noticed in the old reports "of 1841. ” 
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28* Final 4th Project for the Sirhind Canal- — Further surveys were 
accordingly put in hand and a project was submitted for sanct ; on in 1869 to 
the Government of India to cover the cost of the main line of the project only, 
so that work could be started while the remainder of the project for the 
branches was under preparation. 

Work was started by the Government of India in anticipation of sanc- 
tion. The estimate for the main line was sanctioned by the Seoretary of State 
in his despatch No. 76, of 30th September 1670. 

Paragraph 6 of the despatch reads : — 

“ The just and liberal view that you have taken, with reference to the 
benefit to be derived from the canal works by Native States, is 
undoubtedly correct in principle. The scheme will be the best 
that can be devised, irrespective of territorial boundaries, as 
was strongly urged by the late Colonel Dyas ; and the Patiala 
State, uhile receiving a supply of water in proportion to the 
area of its land within the influence of the canal, will he ex- 
pected to pay a fair proportion of the cost. There seems to he 
every reason to believe that suitable arrangements will be made 
with the Patiala and other minor Native States which will 
share in the benefit of the canal, and that your negotiations 
will be brought to a satisfactory conclusion.” 

29. Construction of Sirhind Canal.'— The construction of the Sirhind 
Canal took a considerably longer time tban contemplated, owing to difficulties 
met with on the main line where the spring-level was in places 26 feet above 
canal bed. The large Siswan and Budki torrents had to be carried across the 
main line on aqueducts and considerable difficulty was encountered in connec- 
tion with their foundations. 

The canal was formally opened in 1882 with due ceremony at an 
expenditure of Rs. 67,511, which wnschargcl against the amount of Rs. 70,000 
provided in the project. 

The canal was deemed to fulfil the conditions laid down by the Govern- 
ment of India in 1865 — 

“ That the only project which should be entertained by the Govern- 
ment of India is the best that can be devised, irrespective of 
the territorial boundaries of the British and Foreign States, 
and in the benefits of which the Native States should be allow- 
ed to participate in like terms with our own subjects.” 

30. Limits of irrigation from the Sirhind Canal.— Irrigation was pro- 
vided for within boundaries which did not extend up to the limits of command. 
The boundary on the west was the Danda or junction between the high lands 
and the khndir of the Sutlej and on the east the Patiala Nala, a tributary of the 
Gliaggnr, and the Ghaggar itself until it left Patiala State. On the south the 
limit of irrigation was the Patiala State boundary west of the Ghaggar up to 
near Dabwali, u here it cut across to the Bikaner boundary, which formed the 
limit of irrigation west of the point. 

These limits were fixed as being simple ones to include an area which 
could he efficiently irrigated with the supplies available in the river. An 
intensity of irrigation of 20 per cent, of the gross area only was expected, 
lhis, however, has greatly increased with the advance of irrigation engineering. 

31. Grey Canals. — In 187 t the Grey Canals, which are inundation 
canals in the kliadir of the Ferozoporo District, were commenced by Colonel 
Grey. Ten of the canals were completed by 1875, viz., the Aghawah, Daulat- 
wnh, Bacherwah, Mayawali, Butewnh, Jalalwali, Nizamwali, K ban wall, Panjo- 
wah and Ju uharikwah. In 1880 the Qutabwah and. Barneswah were added. 
Later in 1883 the Fazilwah and in 1897 the Ilahiwah wore constructed. In 
1 9t 7 the Kingwali Canal was constructed with a head in the Ludhiana District 
near Sidhwan. 

'lhese fifteen canals have a total capacity of r>,328 cusecs, and are what 
Colonel Grey meant them to be, viz., the most economical makeshift arrange- 
ments to throw the water of the river over a greater area of Khadir lands to 
enable irrigated crops. to he raised. ' -• ' 
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32. Irrigation Commission. — The above brings up to date the history 
of canals constructed, but there lias never been an abandonment of the desire to 
push the limits of irrigation further afield into the more remote and less 
favourably situated tracts to mitigate the dire results of drought and famine. 

The next step is marked by the' foresight of Lord Curzon in arranging 
for the Irrigation Commission of 1903 *03 to advise the Government of India 
on the possible development of irrigation. 

33. Insecurity of tracts to be irrigated. — In considering the Punjab, 
the Commission divided the districts of the Province into three classes and gave 
an index number to each district to indicate the insecurity. 

The whole area affected by the Sutlej Lam Project whether on existing 
channels or on new tracts into which irrigation is proposed to be taken, comes 
under the “ Insecure ” class. The two districts of Hissar and R-olitak, in which 
the greater part of the irrigation proposed tinder the Sutlej Dam Project is to 
be done, have the lowest index number, vis., Rohtak 26 and Ilissar 16. Tho 
fact was also recorded that these two districts were undoubtedly the most 
insecure tracts in the I rovincc, but the prospects of giving them complete 
protection against famine were not promising. 

34. Extensions from the Western Jumna Canal.— The proposals 
considered by the Commission in connection with the extension of the Western 
Jumna Canal irrigation into the Ilissar and Rohtak Districts were : — 

I. To reduce the intensity of irrigation on the older channels of the 
canal, where it was higher and to utilize the water thus set free 
for extension. 1 he Commission did not consider that the 
ii formation available was sufficient to justify their giving an 
opinion on the desirability of this proposal. 

II. To make subsidiary headworks lower down the Jumna and 
draw off an increased supply into the Western Jumna Canal 
in the kharif. 

Regarding this proposal, the Commission stated " We find that 
the Jumna differs from all other Punjab rivers in the short 
duration of its flood supply. It is doubtful whether a snpple- 
mertary supply would be available for more than 2 months 
in the year, and this would be of little use **. 

III. To reduce -the Eastern Jumna Canal’s share of the cold weather 
supply in the Jnmna. 

Regarding this, they found that, although the southern districts of the 
Punjab were in greater need of irrigation than tracts that 
might be served by extensions of the Eastern Jumna Canal, 
yet the Agra Canal depended for its cold weather supply on 
the surplus water not only of the Eastern Jumna Canal, 
hut also of the Ganges Canal, which is passed into it cid the 
Hindun. Therefore no reduction in the Eastern Jumna Canal 
share could he made to permit of any material extension of 
irrigation on the Western J umno Canal. 

The Commission further recorded the suggestion which, was made that 
the Eastern Jumna Canal should he fed from the Ganges, the supply in this 
river being supplemented hy water drawn from the SaTda River The water 
set free from the Eastern Jumna Canal would have enabled material extensions 
of irrigation in Hissar and Rohtak. 

Regarding this, their opinion is recorded : — 

* c The value of a project by which such results may be attained in these 
districts wilLbe very inadequately represented by the direct monetary re- 

This proposal was later worked up inf;o a complete project as the Sarda- 
Ganges- Jumna Reeder Protect of 1910- by Mr. Ward. It was prepared in 
alternative. - ... 
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' 35. Sarda-Ganges Larger Project.— The larger project was to bring 

a feeder channel from the Sarda-Ganges Project across the river Jumna into 
the Main Branch of the Western Jumna Canal near Karnal to give an average 
annual supply of 1,400 cusecs. ° 

Under this project there was sufficient supply to increase the intensity 
of irrigation on all the Western. Jumna Canal distributaries up to 33^ per 
cent, of the commanded area and carry out the : — 

I. The Beri Bhalaut and Pai Bohana extensions from the Delhi 
Branch. 

II. The Tosham extension from the Butana Branch. 

III. The Barwala extension south of the Sirsa Branch. 

IV. The Tohana-Eangoi extension north of the Sirsa Branch. 

Mr. Gordon, Chief Engineer, modified the project slightly as to cost, 
and, including the cost of the Sarda-Ganges Feeder, found the total cost would 
he Bs. 2,06,94,065, or Bs. E9‘l per acre irrigated. 

36. Sarda-Ganges Lesser Project. — In the lesser prajcct the Western 
Jumna Canal at the head would he increased by an average annual supply of 
816 cusecs, made available from the Eastern Jumna Canal by the Sarda-Ganges 
Project of the United Provinces, which was to ieed the lower reaches of 
the Eastern Jumna Canal. 

This project provided for all the extensions proposed under the larger 
project with the exception of the large area of the Tohana-Bangoi No. IV 
above. 


Mr. Gordon, Chief Engineer, found the total cost would boKs. 1,04,64,341, 
or Bs. 53/3 per acre irrigated. 

37. Action taken on the Sarda-Ganges Project.— These projects 

were forwarded by the Local Government with 
their No. ’/02-W.L, dated 12th February 1912, 
to the Government of India for orders, but the 
case appears to have remained in abeyance pend- 
ing the decision of the Government of India 
regarding the utilization of the waters of the Sarda River in the United Pro- 
vinces. 


Tho Panjab Government baa ainco 
gUon np nil claim to help from tho Sardn- 
Unngrs-Jutnna Scheme. 
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In any case, the Western Jumna Canal can always he benefited by water 
being set free in the Jumna at Tajewala from the Eastern Jumna Canal, as the 
rahi mean supply factor of the Western Jumna Canal is extremely low, being 
on 30 years’ average only 0’41 of the bead capacity of the canal. 


38. Storage and waterproofing. — The Commission noted two other 
suggestions for increasing the cold weather supply available in the Western 
Jumna and other canals : — 


I. The construction of storage reservoirs in the Hills. 

II. The puddling of canal channels and village water-courses. 

The Commission were pessimistic about the feasibility of storage reser- 
voirs on the Jumna, but recorded the fact that they considered that the question 
of puddling channels deserved oareful consideration. They referred to the 
practice in America of lining channels and stated : — , 

** At the same time we strongly recommend that systematic 
ohservatiqns he made, on a considerable scale, of the loss by 
percolation in channels of all sizes and classes and that, when 
this has been determined, money should he freely allotted for 
the experimental lining of many of them for the purpose of 
determining the most effective and economical form of lining, 
and the saving of water that may he effected thereby.” 

Since the Irrigation Commission eat, great ndvnnees have been made in 
the United States of America by the Reclamation Service. High dams which' 
were then not considered possible arc now frequently' mndo, and large canals 
are lined with concrete,". It is on American praotice that the Sutloj Dam 
P reject is based.- • .• * -* f 
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39. Koch Datn Prbjhct. — A project for a storage reservoir on tfcie 
Jiimna was worked, up by Mr. Schonemann, but it was found that the motfe 
suitable site was devoid of any satisfactory material for a foundation. 

40. Extensions from the Sirhind Canal. — Regarding the tract irrigable 
by extensions from the Sirhind Canal, the Commission considered that 
thfe extension of distributaries in the long belt of land between the existing 
Sirhind Canal limit of irrigation and the Sutlej IChadir was possible, out that 
protection was not urgently required. Furthermore, a large portion of this 
area came within the limits of command of the left bank canal from the Sutlej 
at Harike then propdsed. 

It may herd be noted that the Sirhind Oaual included this area in the 
commanded area of the British Branches at the time of construction, but that, 
in preference to constructing distributaries in this area, more water was allocated 
to the distributaries constructed in the remaining area of command of the 
AbOhar firaneh. 

The Commission considered the extension of irrigation into the portion 
of the Hissar District north ot the Ghaggar from the State Branches of the 
Sirhind Canal, but noted that the whole supply of the Native State Branches 
was utilized. 


41. Closed Drainage Tract.— Regarding the remaining area coming 
within the limits of the Sutlej Dam Project, the Commisson, in chapter XIV, 
paragraphs 67 and 80 of their report, dealt with the drainages in the Karnal 
and Ambala Districts and recommended that the question of ameliorating the 
conditions of the tract should he taken up. 


A special division 6f the Wdstcrn Juflraa Canal #as constituted for two 

year9, 1914 — 16, to consider thfe question, but the 
matter was dropped as the Sutlej Dam Project 
materially affected a great portion of the tract. 
Tliore was no great benefit to he obtained in 
developing proposals which would be liable to be 
changed in accordance with the decision arrived 


Seo note dated Murob 1019 by Jfr. 
H. W. M. Jtc», witb 11. B Sir Michael 
O'Owj ar'a remarks there n, which u added 
u Appendix A-2 at tho end o( till, 
Votnmc. 


<*> 


H W. M ivEs. 
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at regarding the Sutlej Dam Project. 


4H. Sarusti Canal. — Regarding the Sarusti Canal, the Commission 
recorded, “ The Karnal District Board has constructed the Sarusti Canal, 
which of itself may prove a profitable work ; hut it is one which f6f many 
rea!S6ns a District BoaTd should not have been called upon to take up." T his 
canal will he absorbed in th6 Sutlej Dam Projefct. 

43. Ferozepore Inundation Canals. — Regarding these, the Commis- 
sion iU chapter XIV, paragraphs 30 and 31 of their report, agreed with Colonel 
Gfgy’a opinion " that the days of inundation irrigation have past'd, ” ah'd con- 
sidered that they would be supplied from above weirs whidh’ w6uld be built for 
perennial canals, “an arrangement which would increase their efficiency, 
though it would probably involve aohange in the method of their administra- 
tion”. 


Tinder the Shtlej Dam Project the eight upper canals will be given a 
controlled supply by a feeder from the Lower Sirhind Canal. 

44. Ghaggar Canals. —Regarding these, the Commission recorded the' 
fact that they were constructed by famine labour in 1896-97, and it was never 
eipbetei that they would be remunerative as the supply is very precarious. 

Under the Sutlej Dam Project the Northern Ghaggar Canal will be 
abolished and the whole supply of that river now skafed by the two canals 
will be turned into ,the Southern Ghaggar Canal. The opening up of the 
Closed Drainage Tract and the possibility of supplementing the supply by 
water from the Sutlej Dam Project will greatly improve the i^ture irrigation 
prospects of this canal and possible extensions therefrom. 

. 1 45. Irrigation in Hissar from the Bias. — The Irrigation Ooininissioh 

in 1 volume X IV , paragraph 80, their last paragraph on the Punjab, suggested' 
Jr® extension.' of purely kliarif irrigation from the Sirhind and W estern' Jumna' 
Canals m Hissar as possible famine relief works. 
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In the evidence given before the Commission, it is of interest to see 
that Mr. G. M. Eield, Chief Engineer, had broad views as to the utilization of 
the Beas waters for the tract east of the Sutlej. 

He pointed out that it was possible to put a weir in the River Beas near 
Nowshera and carry Beas water into the Sutlej above a weir at Phillaur. 
Erom this point a canal could be constructed to take up the irrigation of the 
Abohar Branch below Akhara (mile 42) and that of the Bhatinda Branch 
below Dhipali (mile 60). ' The water thus set free in" the Sirhind Canal, he 
indicated, could be utilized in part for the irrigation of the portion of the 
Hissar District north of the Ghaggar by passing an increased supply down 
the Kotla Branch. The remainder, lie shewed, could be carried across from 
Patiala to the Sirsa Branch near Kaithal and thence to the Hansi Branch at 
Jin$. f }he water made available qntlip Western Jumna Canal oould be util- 
ized in. the B ( utana Branc)i for irrigation iti Hissar and l^ohtak. 

The above proposal was based on the pre-supposition that the Beas water 
was not required elsewhere in preference. Taking the Bhakra Dam reser- 
voir on the Sutlej as the source of supply in place of the diverted waters of the 
Beas, it is extremely interesting to ndte liow nearly in principle his proposals 
for the utilization of the supply fall in with what has resulted from the elabo- 
ration of this project. 

46. Extension of irrigation in the Sutlej Valley. — As a result of the 
labours of the' Irrigation Commission, the ' Government of India in their 
Ro. 1646-0. W.I., dated 24th November 1903, called for the opinion'' of the 
Local Government on the policy that should be followed, with reference to 
irrigation works in the Sutlej Valley. 

47. Sir John Benton* s opinion. — After further correspondence 
Mr. (now Sir John) Benton, then Chief Engineer, Irrigation Branch, Punjab, 
penned his note dated 6th July 1905 on “ The utilization of the cold weather 
surplus waters of the Sutlej Hirer ”. 

In paragraph 38 he summarised his view, and the following sub-para- 
graphs are quoted as bearing directly on the tract dealt with under the Sutlej 
T)am Project 

I. " That constructing a canal from the Beas with off-take at 
Nowshera and crossing the Jullundur District the Sutlej River 
and tlie Sirhind Canal irrigation tract to the Hissar District is 
not advisable on account of the great length, the great loss by 
percolation, the poverty of results and the depriving of States 
and Districts with river frontage of a duo sliaro of the 
supply.” 

IT. “ That the Sutloj River between Baipar ancj Ecrozepore is the 
proper source of supply for the Hissar District, a kharif supply 
only being qimed at.” 

III. “ That a very small portion of Bikaner will be commanded by 
an off-take from the Sutlej at Eerozopore, and none frqm any 
point south of that ; that Bikaner bo allowed a supply for' such 
part of tlie State as is commanded.'’ " ’ ’ 

As q pertain area of Bikaner State will be irrigated under the Sutlej 
T )nrn Project,' it is interesting to note that Sir’ Jqjin Benton atone time 
ad ypeated a supply being given to that State. See paragraph 9 pf the note 

upfler roifprence. 

48. Mr. Kennedy*s opinion.— Mr. Kennedy, Chief Engineer, in a 
memorandum dated 28th August 1905, dealt with the case of tho utilization of 
tKo Sutlej waters in which he differed from tho views of Mr. (now Sir John) 
Benton q? expressed in his note cited above. It was in this memorandum that 
he »ave the numbering to the various tracts, which in the case -of A-9 remains 
to This day as a short name for the tract of tho Hissar District lying north of 
thp Gbaggqr, or what in this project is known as the Rori-C(mytqlh tract. The 
tracts actually coming within tho limits of thp Sutloj Pam Project are : — 

A-4. — A portion of Earidkot State not irrigated from the Sirhind 
Canal. 

A*5.—The Grey Canals area, 

VZ 
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A-S. — The tail portion of the area irrigated from the Abohar Branch. 

A-9. — The Rori-Chautala tract of the ITissar District. 

A-J 1. — The portion of Bikaner between the Naiwala and the Ghaggar 
Nala. 

A-1S. — The Patiala-Kaithal tract as far as the Sarusti Nala. 

A-l4. — Ihe tract between the Sarusti Nala and the limit of irrigation 
from the Sirsa Branoh of the Western Jumna Canal. 

A-16. — The Patiala tract between the Ghaggar and the irrigation ' 
limit of the Sirsa Branch. 

A-10.— ;Tho tract of _ Hissar District between the Ghaggar and the 
irrigation limit of the Sirsa Branoh, since generally known as 
the Toliana-Rangoi tract. 

Mr. Kennedy stated that a scheme had already been taken in hand to 
send a supply down the Sirhind Canal vid the Kotla Branch to irrigate A-9, 
but he proposed 1o modify this arrangement by taking a branch from the 
Blmtinda Branch at the head of the Phul Distributary to irrigate it. 

The supply for the A-9 tract would becomo available by the construc- 
tion of a canal from Harikc, irrigating tract A-8, thus setting free the capacity 
required for A-9, about 1,200 cusccs. Tracts A-4i and A-5 would also he 
irrigated by this canal. 

The supply which would have had to he brought down the Sirhind Canal 
for A-9 under the first proposal could then be taken past Patiala to irrigate 
tracts A-13, A- 14/, A-16 and A-16, regarding wbicli tracts the Local Government 
and the Government of India had ruled that their stato was such as to warrant 
a large unproductive expenditure. 

With regard to the amelioration of tho condition oE the tracts • irrigable 
south of the Sirsa Branch, he stated : “ I am afraid we must trust to the chance 
of getting the whole of tho Jumna water, as I agree with Mr. Benton that it 
is out of the question to bring a supply across the .Tullundur Doab from the 
Beas.” 

49. Mr. Preston’s opinion.— Mr. Preston, Secretary to the Government 
of India, in a note dated 27th September 1905, also recorded his opinion regard- 
ing the case. The first part of his note chiefly dealt with the areas without 
the limits of the Sutlej Dam Project. Regarding tract 'A-13, ho stated there 
was no evidence to show that it required irrigation, aud that it was a matter 
for consideration whether tracts A- lit, A-lo and A-16 could not be more suit- 
ably irrigated from the Jumna. 

He then dealt with the aspect of the Sarda-Ganges Project of the United 
Provinces, and the possibility of transferring the water across the Jumna 
River by a separate weir to servo the lower portion of the Western Jumna 
Canal, thus setting water free for the Sirsa Branch for the irrigation of the 
A-14-, A-15 and A-16 tracts. If the proposal outlined was not feasible, then he 
accepted Mr. KennedyVproposals for these tracts as sound. 

Regarding tract A-9, in his paragraph 16, he stated : “ It is a matter 
of detail whether tract A-9 can be better served by an enlargement of 
the Phul Distributary of the Bhatinda (British) or from the Kotla (Native 
States) Branch of the Sirhind Oanal. There are obvious advantages in the 
former, and this would he quite possible if A-8 were irrigated from the new 
canal B. F. T. (i.e., canal from Harike). It is hardly necessary to record that 
A-9 is in most urgent need of irrigation 

. . SO.. Sir Louis Tupper’s opinion. — Sir Louis Tupper, Financial Com- 
missioner, in a note dated 24.-th October 1905, reviewed the case, and the follow- 
ing remarks by him have direct bearing on the area within the limits of the 
Sutlej Dam Project : — ' 

Paragraph 3.—“ I submit that the situation of the Imperial Govern- 
™ 0 nt coming forward to construct canals for the benefit of • 
Native States is an entirely new one, altogether unknown to - 
, our predecessors and unlikely to have been oreated by them ; 
and that there can be no historical foundation for any abstract 
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and wholly theoretical claim such as that suggested. A claim, 
however, based on the admitted fact that irrigation has been 
long practised by the State from the boundary river rests on 
an entirely different foundation, viz., that of common justice. 

In executing new schemes for the go teral good of the country 
no one, 1 imagine, would _ suggest that existing interests, 
whether of States or of individuals, should be damaged without 
compensation.” 

Paragraph 4. — “ Subject to the above admission, as likely to be 
operative in the case, the view I take is that u e should frame 
the projects for utilizing the Sutlej water eastwards without 
any regard to boundaries between British and State territory. - 
The projects should bo framed in the general interests of all 
alike, whether British subjects or ruling chiefs or subjects of 
ruling chiefs. The canals should be scientifically aligned so 
that the best; use may be made of the water. No shares should 
be admitted on any a priori system. When the projects are 
completed, it will be known how many cusccs will go to 
Bahawalpur, how many to Bikaner, how many to British 
Territory. These will be. the shares determined by the 
paramount power in the exercise of its paramount authority. 
It will be observed that my view applies to the Indian Empire, 
including Native states, the principles on which we already 
act in the construction of canals in British Territories. And, 
in the impossibility of any customs to the contrary dating 
from the days of the Delhi Empire, it seems to mo that the 
incorporation of the States in the Empire entirely justifies my 
view.” 

Paragraph 8.—“ I agree that tho proposals for the Ghaggar and 
Sarusti tracts really form a separate case and should be so 
treated ; but, if the Chief Engineer is appointed for these 
schemes, as proposed below, I would entrust the case to 
him.” 

Paragraph 9. — “ The supply of irrigation to tract A-9 is a separate 
case, and an urgent one. I have frequently urged that the 
prevention of famine and relief of distress should take preced- 
ence of tho increase of prosperity. ” 

51. Review of the Local Government. — His Honour the Lieutenant- 
Governor, in a note dated 8th January 1906, considered that as progress on the 
Triple Canal Project was likely to bo interfered with by immediately pushing 
on with other projects, it was undesirable then to hustle the case of the 
utilization of the Sutlej Valley waters, especially in view of shortage of 

establishment. 

The question was not, however, dropped. As will be seen the prepara- 
tion of projects in connection with areas coming within the limits of irrigation 
of the Sutlej Dam Project never ceased. 

52. Irrigation of the Rangoi Tract. — In J906 Mr. Kennedy made a 

proposal to carry water from tho Sirhind Canal past Patiala and across the 
Ghaggar and Sarusti Nalns to irrigate the A- 3, A -Id, A-15 and A-16 tracts. 
Surveys for the project were made during 1905 — 07. < 

A complete project was prepared and submitted to tho Government of 
India under No. 260-1., of 17th January 1908. 

The Government of India, in No. 2y7-B, of 18th March 1909, stated 
that this pi'oject should'- "bo abandoned as ,-it was doubtful if tracts A-13 and 
A-ld would be benefited by canal irrigation, and that tracts A-15 and A-16 
would best be provided with irrigation from the "Western' Jumna Canal under 
the Sarda-Ganges extension which had just been proposed (seo paragraph 37 

( * ' 

' S3. ' The A-9 Rori-Chautala Tract.— Different alignments wore tried 

and the final estimate prepared was ready in 1915 and closely conformed to 
^jr. Kennedy’s proposal (mentioned in paragraph, 48 ante) for a branch taking 
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nut from the Bhatinda Branch near Phul Distributary Head. However, at 
that time the Sutlej Dam Project was beginning to assume its present shape 
and the estimate was never submitted as the irrigation of tract A-9 formed an 
integral part of the new scheme. 

S4 Extension of irrigation south-west of the Sutlej Navigation 
Channel in Ferozepore and Faridkot.—ln 1881 it was proposed to extend irri- 
gation into this tract, hut the piapof.nl was not carried into effect by 1892 when 
FuTnr.Tnnletion renort of the Sirhind Canal was submitted, but it was recorded 
f hereSs being a desirable extension. When the Sutlej Valley Project was 
first proposed, in 1908, this area cnnie within the limits of irrigation of the 
canal from Hnrike When the site of the upper weir was finally fixed at 
Gandasinghu ala, it was seen that this area could only lie irrigated from the 

Sirhind Canal. 

In 1917 the Cliiof Engineer decided that the irrigation of this tract 
should not be delayed pending the execution of the Sutlej Dam Project but 
that the construction of distributaries for kharif irrigation only should be 
put in hand forthwith by the Peroacporo Division as a charge to the open 
capital account of the Sirhind Canal. 

The supply of water and the capacity of the channols required to carry 

•ft/, distributary heads are available owing to the fact the Sutlej Navigation 

Channel lias been abandoned for navigation and is only utilized ns an escape. 

Irrigation in Maler Kotla .— When the Sirhind Canal was con- 
. x i Qintp nf Maler Kotla, which lies mostly between the Bhatinda 
fit TSlf Branches, did not desire irrigation from the canal. In 1912 the 
and Kotla ? request for irrigation which could not be complied with in 
to the fact that the heavy drainages passing through the State 
full •ygthju. acc0 unt of the liability to water-logging which would 

being taken across them. 

rr „ distributaries are, however, now under construction to irrigate 
the strip S5ei *be Btattad» Branch and the first main drainage. 

5* First proposal for a storage reservoir on the Sutlej.-The pro- 

56. First pr p on tbo Sutle] originated m a note by Sir 

posal to construct a ° b ig08 after a tour from Simla down the Sutlej 
Louis Dane dated over the hills to Nalagarh and Rupnr. He 
from Sunni to i ,, , Goraes as being favourable sites for dams for 
indicated tlie S ^ d aa ^f d evefopmeut, also the Sir and Gambar Khadq 
storage purposes a PO^iow BU A U r, and requested that the Chief Engineer, 
^igitipn in would Vave levels taken 1 to investigate the feasibility of apy euclj, 

proposal- 

i-ncfmptions Mr. Hindley, then Sub -Divisional Officer, Head- 
Actmg on in t ovs, Khana an ‘ d through the Badu Gorge, returning 

works, Rupar, ,5 wiSonr and, in a note dated 28th March 1909, recorded the 
over the hills mi Ceiled the Neila site and snbmitted a further 
results of his tou . 

rep ° r ‘ _ „ '•taraee reservoir on the tributaries of the Sutlej.— 

57. Frppqs 0 * Uxecutive Engineer, Ludhiana, on 11th June 1909, 

Rai BahaduT Bai] » sec ti onB that had been taken of the River Sutlej 
submitted a d + be j our tributary khads of the river between that; 

above the Badu G° r o® ,• i y fi Kure s of capacities obtained with dams 

point and Bilaspur, with prdimmary ngur^ s0 A 8ubmittea a s 0parate report, 

of a reservoir on the Ali Khad 
XvcbLpuT the khad himself, and the 

site proposed by him was in a strike valley. 

Another site tor a dam can be found on the Ali Khad below Deuli 
... • rtrl r 7„ w hioh is only 40 feet wide at the bottom, where the whole 

£ stored, giving a supply ol 250 or 800 
tor sis months. Thd writer has seen the gorge himself, and considers 
wotSfbe a most valuable Bite at some future date for a supplementary reser- 



?oir. To develop it at present, would be diffioult owing to the laok of com- 
munications by whicb lime or cement could be brought to site. Little or no 
expenditure on spillways or sluices would be required as the reservoir would 
hold up practically the whole run-off of the catchment. 

58. Neila Dam Project. - Mr. Gordon, Chief Engineer, after visitin" 
the Neila site, in a note dated 29th November 1909, recorded his opinion that 
Neila was most promising, and gave a statement of investigations that were 
to be made in connection with it. Eai Bahadur Baij Nath, in his note dated 
16th March L910, recorded all the information called for by the Chief Engineer 
who subsequently ordered the collection of further information. 

Meanwhile, a note was received from Mr. (now Sir John) Benton, 
Inspector-General, dated 11th April 1910, on the question of a storage reservoir 
on the Sutlej, in which he recommended that a preliminary report, design and 
estimate for a-dam at Neila might he prepared and submitted to the Govern- 
ment of India as soon as possible. Mr. Bl nicer, Assistant Engineer, was put on 
special duty in the Secretariat, and in September submitted bis design and 
estimate, which amounted to 11s. 3,72,29,100, but he shewed that, to be 
remunerative, an expenditure of only Rs. 1,72,00,000 was justified. 

Mr. Gordon, in a note dated 27th March 1911, dealing with this estimate, 
reported : “ There is not, in my opinion, any present prospect of constructing 
a dam at the site at a cost which would not 1)3 prohibitive compared with the 
benefit to he derived from it ; and I do not recommend any further expenditure 
oh investigating the possibilities of the sito ”. 

This note with the design, was forwarded to the Goveri ment of India 
and Sir John Benton, in his note dated otli June 1911, agreed with the Chief 
Engineer that further investigation should not he carried out at present. 

39. Origin of the present project.— 'I he proposal for a dam was 
again revived by the Chief Engineer, Mr. Gwyther, in a note dated 20th 
February 1915, after a visit to llupar, where the case was put up to him by 
the writer, who was the local officer. A copy of his note is given as Appendix 
A-l to this report ; paragraphs 3, <1 and 7 are of importance. 

On that note proposals for a Projeot Division were submitted and 
approved, and the Division was opened in October 1916, with the writer in 
charge. 

H. W. NICHOLSON, B.Sc., A.M.I.O.E., 

Executive Engineer, 
Project Division, Sirhind Qanal, 



PART IV. 

REPORT ON THE EFFECT OF THE SUTLEJ DAM PROJECT ON 
FAMINE IN THE PUNJAB AND THE NATIVE STATES 
ADJACENT THERETO BY MR. H. W. NICHOLSON, 
executive engineer. 

1- Result claimed. 


It is claimed for the Sutlej Lam Project that, when it is completed, it 
will remove the word Famine from the vocabulary of words used in offioial 
correspondence in the Province. 

No attempt is made to doscribo at longlh the devastation caused by past 
famines in tbe Province and the probability of its recurrence. 

2. Records referred to. 


The reports of tho Famine Commissions and the Provincial and District 
Famine Reports exist and give nil tho information available. Tho bulk of the 
literature is however, so great that anyotio having to deal with the project and 
consider its merits ns a measure of famine relief would bo precluded by want 
of time from perusing tho lengthy roporfcs. 

Extracts have thcrofore boon made and arc attached as appendices, in 
preference to writing a description which would carry less weight than the 
original words of the writers, who wero fully conversant with the facts at tho 

time tliev wrote. 

Extracts taken from tho following reports are given as appendices as 


follows : — 

Indian Famine Commission, 1880, S volumes (App B-l). 

Famine in the Punjab, 1806-97, 1 volume (App. B-2 and B-3). 
Indian Famine Commission, 189S, 7 volumes (App. B-4 and B-5). 

The Punjab Famine, 1899-1900, 7 volumes (App. B-6, B-7 and B-9). 

Indian Famine Commission, 1901, 1 volumo (App. B-8.). 


3. Maps. 

Small scale maps of the Province on a scale of 1" to 80 miles are attach- 
ed to this report (at the end of appendix G). 

Map I, taken from the Punjab Famine Report of 1896-97, shews tracts 
affected by famine and scarcity in those years. 

Maps II, III, IV and V, taken from the report on the famine in the 
Punjab, 1896-97, shew the crop failures in the four crops, Kharif 1S95, Rabi 
and Kharif 1896, and Rabi 1897. 


Map VI, taken from the Punjab Famine Report of 1899-1900, shews 
tracts affected by famine and scarcity in those years. From this map it will 
be seen that the Sutlej Dam Project covers practically the whole area affected 

by famine. 

The areas subject to scarcity in Gujrat and Sliahpur have since come 
Under the command of the Upper and Lower Jhelum Canals, respectively, and 
that near Lahore has come under tho command of the Upper Chenab. The 
tract west of the Jhelum consists chiefly of the Salt Range, which it 1 b not 
possible to irrigate. 

4. Change in Government Policy. 

t- ' 

The Indian Ftttnine Commission of 1878 records the fact tc Government 
held that the task of saving life irrespective of the cost is one which it is 
beyond their power to .undertake ” . Since then owing to a development -of 
moral science and economic views there has been a great change, and now en- 
deavours are made to prevent the death even of -cattle by subsidising the rail- 
ways' to transport fodder at "half the usual rates. 
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5. i Mtf. Fanshawe*s Views. 

Mr. Fanshawe, as Commissioner of the Delhi Province during the 
famine of 1900, submitted a memorandum to the Irrigation Commission which, 
from the position he held and his actual experience of the famine, is entitled to 
due consideration. ' 

The following extraot would carry , move weight than any views the 
present writer could express : — 

“ When the famine, with its dreadful realities is with us, we all feel that 
we would allow nothing to stand in our way in effecting anything 
reasonably practical in the above direction ; but as soon as famine 
is over and its cost is oncie booked, financial consideration and 
departmental ideas reassert their stern sway. 

Bui I venture to ' think that this is a narrow and wrong view, 
and that we arc bound to provide against famine in every possible way, 
even at the cost of reducing past revenue and of making remunerative projects 
less remunerative than they have been in the past. The unsettling which is 
caused by famine to the villagers, even if actual demoralization is avoided, the 
losses from death and sickness, the ruinous destruction of cattle, the abnormal 
strain which famine imposes on all officers, in not a few cases to the permanent 
detriment of health and energies, if not to actual loss by early retirement or 
death, are grounds which clearly ought not merely to outweigh mere financial 
consideration, bnt which justify fresh expenditure, not directly productive no 
doubt, hut productive fiftyfold, in 'what it saves financially, administratively 
and morally in keeping off famine. It is extremely difficult no doubt for 
officers to fully realize that protection against famine, like other things which 
occur periodically only (this was once the case until our land revenue record and 
settlement), is an essential part of our schomo of administration, and must he 
steadily borne in view as such ; and, so far, it has nearly always been the case 
that our after-famine good resolutions in the above direction have come to very 
little, or even nothing. But our late experiences, and T fear a possible further, 
though I trust very limited, experience, warn us that this must no longer he 
the cose, and that wc must take slock de novo of the whole position, and must 
be prepared even to cive up present income t to a limited extent if thereby wo 
can provide against famine or reduce iho area 'of its operation 

6. Finance versus Statesmanship. 

The Sutlej Dam Project is the boldest storage irrigation scheme that 
has been elaborated in the world, and its inspiration has been “ Hissnr, ” and 
“ Famine” — practically two svnonomous words. The capital to he sunk per acre 
irrigated is necessarily high in the ease of irrigation mode possible by water stored 
in a reservoir 200 miles away from the field whore the crop will he matured. 
The cost per acre, however, although high relative to that incurred in the case 
of the easier projects which have been constructed, compares very favourably 
with the cost of irrigation performed by sinking a veil and drawing the water 
by bullocks. "Well irrigation, however, is not possible in the tract in question; 
therefore the value of canal irrigation. Jwoiild be t higher considered from the 
point of view of supply and demand. 

The custom, however, has continued of charging only nominal rates for 
canal -irrigated crops, and it. is a Question, whether the project will 1 he a 
remunerative ono or not when finally considci cd by the Finance Department^ in 
view of the effect of the war on. the future rate of 'interest charges. It will 
then he a case of statesmanship whether vieu s u ill he taken which will override 
the result of elaborate calculations based on emmeous premises, 

. 1 7- Death of Cattle. 

. Attached ( as appendix B-9) is a statement, compiled from Volume 
VI of the Punjab Famine Beport of 1900, which shews -by districts the net 
loss of cattle in the Delhi Division in the famine of 189^-1000. 

The total loss of cattle in the division was 1,223,000, of which 4*18,000 
were in the Uissar District alone. 

Uhesc figures were obtained by actual census in February 18P9 and the 
end of 1900. Taking an average value of B$. 25 per hon'd, thc+,Otal loss would 
he Its. 305 lakhs, of which B’s. 112 Jakobs would 1)6 jn the II issaT .District only. 

* • N *• * • * * v * 
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S on thoTredifoidc of the acorn, nt-ono of the many that ooonot he given 
credit for under the departmental rules at present m force. 

8. Cost of Famine Relief in the Past. 

No endeavour has hern made to aggregate the total actual cost of 
famines in the past in the tract lost the mind he distracted from the moral 
and General economic aspect of the ease, which cannot ho ganged hy the 
amount registered as direct expenditure on famine relief 

An item of expenditure which is incurred hy Government continually, 
and not in so-called famine years only, is that incurred in paying the railway 
tlie diilcrencc between, the normal and the concession rate for the transportation 
of fodder into districts in which the supply is insufficient owing to short rainfall. 
The official figures have not "been available, hut in the " 1 loneor, a coiiplo of 
yenrs ago, it was stated that in the year 11s. 18 lakhs of expenditure lmd been 
incurred on this account in that year. 

Tlio Sutlej Dam hrojcct, on completion, w ould relieve r ovcmimnt of the 
liability to a great part of such expenditure ; for tins again no credit can he 
taken in the project accounts, although, it is a perfectly evident asset. 

9. Interval between Famines, 

The Irrigation Commission, 1901-03, in their general report, paragraph 

15, point out that the «mth-ca<t "SS" “ J 

ii x»ry Years, ” which include 6 years of Sovoio Drought . 

This tract tics with the Madras Dcecan for the first place in the list for 
the greatest liability to experience “ Dry Tears . 

Mr Wilson pointed out to the Commission that the importance of arti- 
j-.wion varied inversely with tlio amount and certainty of the local 
fi ■ foil 0 On that basis of argument. Hussar District would he one in which tho 
5S «pSturo o» irrigation rronld ho jnetiM of any district in India. 

10. Maximum Capital Cost justified per Acre irrigated: 

Later in paragraph 107 of the report, the permissible capital expenditure 
in uroviding 'irrigation, is symbolized in the equation'— 

1 “ O=20r— mx. 


In the case of Sliolnpur in the Madras Deccan, the Commission then 
evaluates the equation, and shews that expenditure justified in that case would 
be Bs 221 per aero, the net revenue per acre “ r m the above equation 


being 


per 

taken as Its. 2-8-0. 

It is certain that the cost of an acre of irrigation under the Sutlej Dam 
Project will not he more than a fraction of that figure. 

11. Hissar— the Worst Famine District in the Punjab. 

The Irrigation Commission, in paragraph 2 of Chapter XLV of their report, 
oive index numbers to, each district to indicate their insecunty, and it is found, 
that ttfeSroTorst district* are Hissar 16 apd Bohtak 26. The index numbers 
reuresent the percentage of crop matured in the famine year of I960 on the 
normal area matured. 1 he greater part of this area matured in 190C was by 
jSdrafrom the Western Jumna Canal, which inagates a small portion of 
^both districts. 


Mr. Hold, Chief Engineer, in his note dated 25th October 1902 fo 
the Commission, dealt with the case of famine apd the valuo otirrigatiQnin.tho 
tract : — 

11 The condition of Hissar and: Sirsa, and portions of Rolitak and Karnal, 
has long been a cause of great anxiety. The continual failure of the rains and 
the sjiort supply in the Western Jumna Canal have- resulted in a chronic state 
of famine and distress. The Provincial Government has for some time been 
exercised as tp means by which tips Btftte of things can. be remedied), . , . , ” 


i 



tlie prosperity of tlie fauiine-striekcn areas would be assured, or at auy rate 
the worst evils of famine be averted. Such a scheme would require very care- 
ful examination, and there is no doubt whatever that ttic cost would be ex- 
tremely heavy. But even so, the protection of the tracts above mentioned from 
recurring famines would be worth almost auy sum that the scheme is likely to 
cost. ...” 

12. Difficulty in getting Reliable Data on which to estimate. 

To attempt to Calculate the protective value of the irrigation to be 
introduced into the tract vtould be useless, as the only figures Available would 
be those compiled by the Settlement Officer. How misleading any results 
obtained from them would be may be judged from the foot that the land 
revenue in the Hissar District in the tract irrigated by the Sirsa Branch of the 
Western Jumna Canal is 6?, annas per acre for rain- cultivated land, and 
8& annas per acre for canal-irrigated land, or a difference of two annas per acre. 

The above figures are given by the Deputy Commissioner, Hissar, in his 
Ho. 3663, dated 5th October 1918. 

The land revenue, purports to be “ half-nett assets, ” from which the 
deduction woul'd be that the benefit to the land-holder is 4 annas per acre, 
which would mean that a land-owner who was fortunate enough to get 200 acres 
of liis land irrigated would just he able to pay an annual subscription to the 
“ Pioneer ” from the benefits received ! 

That settlement figures are of no meaning other than for the purpose of 
settlement, and that no arguments can be based on them, has been ably demon- 
strated by Air. W. S. Hamilton, I.O.S., late Director of Agriculture and 
Industries, in his pamphlet officially published entitled “ Expenses and Profits 
of Cultivators in the Punjab, 1916 

It will therefore he seen why no attempt has been made to collect figures 
to show wlmt the actual losses due to famine are, or the benefits from irrigation 
which would be likely to accrue. 

13. Tour through the Tract. 

The country is so inhospitable and vast that to tour through it in the 
ordinary way takes a long time. To get a good general opinion of the 
country after the surveys were completed, and it was known that it was all 
commanded, the writer made a tour through the tract without tents in March 
191S. In four and-a-half days a circular tour was made, 250 miles being cover- 
ed on camels ; one’s necessaries of life were carried on riding camels, which kept 
company the whole time, so that there should bo no danger of losing the 
necessaries, if not the comforts, of life in this inhospitable tract. 

Two nights were spent in the open, which was no discomfort at that time 
of the year, compared w ifch the fact that the ration of water had been cut 
down to three bottles of soda a day. 

14. Water for Drinking Purposes. 

l’lie drinking water available in the few village tanks tliero are, six 
months after the end of tbo raius, can only be described as being sullage. The 
wells are hitter in the greater part of the tract, so that, so long as there is any 
“ liquid” in the village tank, oven if there is a village well, it is drunk iu 
preference to the well water ; the wells, through being out of use, aro nearly as 
foul as the tanks ; moreover, both are liable to fail in times of drought, v 

Heavy expenditure is incurred, without anyone boing surprised, in procur- 
ing a wholesome supply of drinking water in large towns. 

In the case of an irrigation project, like this, one of the greatest benefits 
conferred is the introduction into the tract, of a good supply of drinking water 
for man ar.d beast. No one will deny that this supply of drinking wafer 
is an advantage not only from a point of view of comfort, but from its 
economic service in improving the health of the inhabitants and cattle in the 
tract, which cannot be estimated. To attempt to evaluate this benefit in rupees 
is impossible } at the same time, it would be impracticable to endeavour to realize 
income from this use of the water ; still it is a great asset to the community 
that cannot ho lost sight of. 
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■ i> <■ .. , . ’■ 15.. Native States. • 1 

‘ Tho bcrieiits of the "project as 'a famino preventive measure have been 
considered so' far mainly villi reference to British Territory, and particularly 
in connection with the Hissnr District, ( '' • 

Tliis district is nearly surrounded by Native States so vhatevor references 
have hcon,madc to British territory apply equally to the Slates* 

, The area brought tinder command by the project in tfyo. tracts subject 
to famine is about 3,000,000 acres, in all of which some 1,400,000 acres arc in 
Native States. . i , 

The area to ho irrigated will bo not less than '40 per cent, of tile com- 
manded area. The fact that the Native Stales concerned— Bikaner, Patiala and 
•Tind — have rendered such loyal service in the war, and that the Sutlej Dam 
Project will removo the dire rifcol, of famine from the Ini'gc areas concerned, 
will appeal to the mind of an imperialist. 

11. W. NICHOLSON, B.Sc., A.M.I.O.E., 
Executive, Engineer, Project Division, Sirliind Canal. 
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Note, dated 20th February 1915, by F» E» Gwyther,’ Esq., C. I* E., Chief Engineer, 
Irrigation Works, Punjab, on the Dam and Reservoir on the Sutlej 
River at Neila Gorge. 

I iiavu now seen for the first time tlie original rough piojccl for a Dam and Reservoir on 
the Sutlej River at Neila Gorge, and have been impiessed by the very poor financial prospects 
it was made to exhibit The report argned that the benefits likely to accrue from it could 
not ho valued at a higher capital charge than some 100 lakhs of rupees, a sum obviously 
inadequate for the provision of a high masonry Dam and its dependent works. • > i 

2. It was on these figures that the then Chief Engineer (Mr. Gordon) reported 
unfavourably on the project ; no other conclusion couhl have been arrived at on the bases of the 
data adapted — and it was dropped as an impracticable though desirable scheme. But the 
result is at first sight somewhat startling — it discredits the popular assumption that water is 
worth its weight in silver in the arid tracts of the Punjab, for a propose 1 to impound a peren- 
nial supply of 1,000 ciisees for the benefit of such a tract is argned to be a financially imprac- 
ticable proposition. 

3. A closer examination of Mr. Blakoi’s figures has led me to the conclusion that the 
revenue earning possibilities of the project have been greatly under-estimated, and are needlessly 
pessimistic. His data were borrowed from existing statistics of the Sirhind Canal, and the 
following material considerations were not accorded tbeir due weight : — 

(а) the physical conditions of the Sirhind tract arc widely diifcronl from thos'c 

obtaining in the areas it is proposed to extend irrigation to ; in the former, 
irrigation is not a necessity, but forms a valuable protection and insurance 
against drought ; in the latter, on the contrary, it is a necessity ; 

(б) for that reason the Sirhind Canal cannot be regarded as a wholly efficient machine j 

its results cannot therefore be fairly applied to tracts differing materially from 
it-i , 

(c) the tract to be benefited by the storage project approximates more closely to tho 

Colony Doaba because it is arid, desert And lacking in an agricultural supply 
of water — especially towards the Bikaner border ; and , 

(d) the fact that this deficiency of water can only be remedied by extraordinary and 

cobtly works in itself forms a sufficient reason for the imposition of higher 
water and land rates tliau tho Sirhind tract could stand. Tho latter aro as it 

■ is by no means high while tho needs of an arid tract (if real) would obvi- 

ously point to llio same condition if expensive works are essential foi 1 such 
areas (as they aro obviously in this eas'e) their initial Cost must be recouped 
, v to the Slate by the imposition of a larger revenue. 

4. Looked at from this point of view, the revenue returns adopted by 1 Ml*. Blether 
arc disappointing and, I think inaccurate j i.e., they would bo suitablo to the areas already 
irrigated, but arc inappropriate to the new lands we wish to water. 

IIo is unable to adopt higher nett rates for kharif than 2'2S per annum irrigated 
annually, rabi than 2*75 per annum irrigated annually, and takes no Credit for indirect revenue 
(e.g.. a share of llio land 'revenue) . 1 1 1 ' 

• ' i 

Similarly his duties are based on averages I am unable to check ; for ttyo years he takes, 
our volume of statistics yield tho following results : — 

Kharif ... 80 ) 

Rabi .... 167) 

and tlieso aro more favourable than tho 80 — -130 ho wu3 led to adopt. 

5. Under tho plea that these now areas aro appreciably different ns to 1 physical charac- 

teristics to the greater part of the Sirhind tract, I am prepared to approximate their rovenuo 
earning possibilities to tho Lower Ukenab Canal where : — ,, 

(t) > tho duties attained aro by no moans abnormal — they arc’ lower than those secured 
on tho older Upper Bari Doab Canal ,• and 

(ii) tlio water rates are similar, while the addition of indirect credits 'for land revenue 
are made to represent soraotlriug‘ like the true vnlue of tho water to the 
land, which is practically valueless without it,< > • • 

As regards duties, tho Lower Clicnab Canal averages tor— 

’ ■ Kharif, 78 acres per cusco,- and ' 

j Rabi, 200 acres per cuBeo, 

"i * < I 

tho latter being tho principal crop. 
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As regards revenue rates, the last year I can quote l's 1912-18, when tho average 

14 G72 803 

direct and indirect rate worked out to 000 = 6*8 per acre. But the full effects 

of the new settlements had not then been felt, and ib it probable the ultimate average will 
Track Rs. 7. 

6 . Accepting these figures, and assuming a Maintenance charge of 1*5 per annum 
(compared with l'l on tlm Lower Chcnab Canal), their application to the Neiln Project yiold 
the following results ; — 

1. Available supply at head of eannl branch 

8 . Area that would ho annually irrigated by it e 
1,600 x 875 

3. Annual nett revenue that conld be scoured 
410,000 x 5*3 


4 . Capital outlay equivalent to a return nt 5 per 
cent, on that amount ... ... 


1,600 ousces. 
440,000 acres. 
2 -j- 3 lakhs. 
4 $4 lakhs. 


That is, under favourable revenue conditions, the pi eject would he by no means a 
financially unsound proposition s on the contrary by the adiption of full water (or water plus 
land) rates, we could conceivably justify a capital charge of nearly 300 lakhs of rupees— of 
which 400 lakhs could ho spent on the imponnding dam and its reservoirs ; tho balance on 
remodelling existing, nnd making new, channels. 

7 . The result may ho regarded us an unduly optimistic forecast ; it might legitimately 
he viewed as much a possible maximum, as Mr. Bilker’s figures ‘arc, in my opinion, an 
absolute minimum. But their adoption ib desirable for two reasons 

(ij they will indicate to Government l he extent to which abnormal (from our point 
of view) works of this type require to be financed in order to make them 
feasible— and how they compare in that respect with the more normal works 
for irrigation which nbound in the Punjab ; and 
they afford a sufficient excuse for proceeding with and elaborating a storage pro- 
V ' jeot on the safest possible lines— assuming that the selected site is a really 
suitable one for ft high dam. 


OllC. uuvi' VIAU.U **• w— -a . * ^ t *i. 

desirable, no one can deny. As «P fir ^V 
placo it before Government nnd to explain 

„ Here ; B a proposal which wc -think should not cost more than " x ” lakhs, and which 
Id nrove of enormous benefit to certain famine-swept arid tracts ; we recommend it as the 
'■] practicable solution of the problem of protecting this area, and wc know it is possible 
to make it financially a sound scheme Jiy charging fully for the water-supply thus secured, 
as is being dono on our newer canals. ” 

It will then lie with the revenue authorities to accept that forecast— or something 
approaching it— or to rule that water rates of that magnitude are, if not impracticable, at least 
unjustifiable. 

8 . It is obvious that my impounded supply should be used solel y in extending irri- 
gation to : — 

A.— The Dabwali tract of tbe Hisar District (on the right bank of the Ghaggar 
River) Mr. Kennedy’s tract A-9— whore 300,000 acres are lying waste, and 
where provision could fairly bo made for annually irrigating at least 300,000 
acres ; and 



B. — Bikaner lands beyond, that may he irrigable. 

None of it should he reserved for the low kliadir lands at the tail of’the Sirirind’ Gannl 
(wlieie water is not really wanted and subsoil saturation is increasing as a result of the 
working of the Grey Canals), or for extension of irrigation beyond present limits of percentage 
in the old traot. 

9. In taking up and elaborating this project, oars will have to, he taken to examine 
mpiej closely the physical features of the solcctcd site, and to consider with caTe the maximum 
volumes that dam may be called on to pass. I am unable to trace what investigations were 
made in former years by Bai Sahib Tcj Ram and others— but whatever was done should be 
dearly recorded in a brief but precise note, so that we may ho clear as to what further 
enquiries will be needed later to establish the suitability of the site. I gather that site No. 3 
was considered better than No. 1 . 

Meanwhile, the data for river flood discharges, and for a suitable dam design based 
on data previously collected, might be collected. As to thb litter, I do not favour ‘the 
multiple aroh type for so high ana impoitant a structure i it seems to me the gravity type, 
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straight or arched in plan should be worked up at least in alternative, and that the possibility 
of making it largely of good kankar lime concrete should he seriously considered, as is being 
done on similar works elsewhere in India. Kania r of the Palharheri type gave such fine 
results when available that it would be worth while investigating for further fields of it, and 
considering its use here. The use of cement at present high Indian prices leads to heavy 
expenditure. 

The project should not lose sight, as the previons one did, of the need for tunnels to 
dispose of the river supplies during construction, and of the treatment of timber (drift or 
otherwise) in a suitable manner. I believe most high American dams are compelled by law 
to make provision for the passage of the latter, and enquiries should be mndc ns to the methods 
usually adopted for the j urposc. 

10. In a recent note submitted with liis No. 172-C., dated 2Glh January 1915, the 
Superintending Engineer jbas remarked on the effort the lining of the main line will have on 
this project. Briefly, the case as regards lining stands thus : the diminution of water losses in 
the soil will not for the purposes of this project increase the available supply — any advantage 
gained thereby will he absorbed by existing areas as it is comparatively insignificant; 
hut the complete or partial lining of the main line will result in economy to the storage 
project because it will enable us to pass the additional 1,000 cusees discharge with a 
minimum of remodelling. If the lining has to be abandoned for any reason, the cost of 
remodelling the main line for this project will he heavier. ' 

That is financially the only connection between the two, and all we need concern onr- 
selves about nt present. 
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Closed Drainage Tract. 

His nonoutt askol me on tho 10th Febrntry 1019 to look into the ** Closed Drainage 
Tract ” case, and to let him know lmw this case stood. There is very voluminous corre- 
spondence about this tract, which is the area affected bv the Umla, Tengri, Marknndah, 
Sarusti, Chantang and other smaller drainage’. The aooompanying 1"=4 miles plan o! 
the Bbakrn Dam Project shows all these drainages crossing the proposed Pntiala-Kaitho] 
Feeder. 


2. A project was got out under Mr. Gwytber’s instructions for a great catch water 
drain to divert the waters of the lesser drainages into the Morfcnndali, and to hank the last 
named chnnnrl. This was, however, not proof eded with in view of the Blinkra Dam 
Project having been in the meantime taken up, which wonld provide piopcrly controlled 
flow irrigation for this tract on (ho right of the proposed Patinln.Kaithnl Feeder. In 
addition to this, wlinfc is also needed is to begin opening up thoso drainages and their ontfalls 
from their downstream ends and to work upwaids j and, in preparing the details .of the 
Blinkra Project, this has been form! to be practicable, and tho Blinkra SoLome will provide 
flow irrigation to this tract (on the right of tho Pntinln-Knithnl Feeder), which is at present 
either swamped out or lies arid, while the drainages will be led off down properly aligned 
and graded channels, and he thus prevented from spilling over the country and causing the 
mischief which they have been doing in the past. In connection with this, tho worst, of the 
tracts so affected, vie., tho Nili Assessment Circle, is being taken up now, nntl on cstimnte is 
under preparation, independent of the Bbakrn Project, to straighten out and shorten the 
Sarueti JS'ala from Pohowa, down to its junction with the Ghaggnr (see Survey of India 
1"=] mile sheet attached, which shows in red lines the proposed short cute). . By. this means 
we get an extremely good slope and outfall, and the present evil. of swamping, in this tract 
will be overcome, tho country 'dried and tho health of the people improved, while irrigation 
under the existing conditions by means of tho Polar Bcgtilator and Para Bund will he 
brought under pr per control till the Blinkra Scheme is .sanctioned Later, when . the 
Blinkra Project materialises, flow irrigation from it will displace the present primitive 
methods of irrigation, the Polar Iiegulator will vanish, the Para Bund will ho gapped and 
irrigation extended, whiio the whole supply of the Sarusti from Pehowa downwards will be 
led away down the proposed straightened and shortened channel of the Sarusti into the 
Gbaggar, and the improved channel will become a natural drainage of the country ; and, 
being deep and having an excellent bed slope and outfall, will keep within its section 
and spills from it will cease. The application of the above principle is, 1 thmk the only 
solution to be applied in tho *' Closed Drainage Tract”; etc. m short, to provide firstly, 
proper drainage methods to prevent spills swilling the country, and simultaneously to 
provide well-controlled flow irrigation over tho tract so dried from inundation ; and this 
principle will be acted up to in all the areas affected. 

Due provision is being made in tho Ilhikra Projeot to pass eaoh of these drainagej 

unobstructed across the proposed Patiala-Kaithnl Fouler. Further -on, each will be dealt with 

according to tho conditions prevailing on it, and the same prinoiplo applied as is being applied 
to tho Sarusti case, explained above. 

11. W. Af. IVES, 

Chief Engineer. 


4-3-10. 


MaKV thanks for the above note, which states the position very clearly, and shows 
that tho matter is receiving all the consideration possible at this stage. 

M. O’D'WYER. 

8.3-19. 
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' Extracts 'from the Report of the Indian Famine Commission for the 

years 1878—80, Part I. 

P arag'raph 5 , . .".and the- Government desired that the -whole subject sliOuld'be ex 
lotion. . haustively treated, special, notice being. taken of any. a e^ 

, , * . • -. fects of. administration that may have contributed to 

retard J^he extension pf irrigation in the less successful works of this nature. 

Paragraph 22.— In the southern districts between the . Siitlbj arid the Jumna there 
Tbs Punjab and siadh. ' | B Rarely sufficient' rain for' agricultural purpose's, and 

. here the -failhre of - the monsoon has frequently involved 
tho country in droughts , 

* «<• l !-»*» r,* i, . *»-*-* v > ♦ D - J • j i - * » ► *> * • •*.•/, 

Paragraph 39 . — The tract], which.is.most, .subject to drought includes {1) the 'Western 

•< -Parts of tbe conntry Vnt „bjcct to" -^d ; southern . ^rtsj of the . North-Western Provinccs 
drought. 3 3 .. and that, portion “of the Punjab . territory which lies cast 

«i v ,ir i. . ... of .the ..Sutlej ; .. (2) tho western* and northern States of 

JRajpnto^nnd of ; tho central, plateau which bo^er on tl^e North-Western, Provinces ...... 

Paragraph 61 , — In January 1 1877, _ Sir,. R. ( Temple ..((soleoted on . account of 
' PMi.. ", ,7., ..experience -in ,Beha'r in 1874-) was sent as famine delegate 

x ,{_. .{,• , , -,.ja. of the. Government of India to inspect the distressed dis- 

ftiiqts,, ar >d to^corprminicate .personally with tho two, (governments concerning the- measures to 


germs./ 

of giving general relief to .the poorer i 

b firlmitn fli n m-I1b rtf indi.rt^i^iunfn mi-i.-nfn /ilinwli. luil-U-A .*,.1 immim.a aI.mm/h _£ a '^loVCm* 

irrespective 

, . . “ from the 

history of past famines, .rules of action may bo learnt' which will enable them in the future 
to" provide efficient assistance for tbc suffering people-wilhont incurring disastrous expends 
tore 3> . The Secretary of State approved these instructions . . 

Paragraph 68 . — The parts .which suffered most from' the drought' were 1 those districts 
" ‘ of the Delhi and ‘tHissar Divisions not protected * by 'the 

... Tf,C . .fT, ' ... ,.i. Western Jumna Canal, which are • always 'ifmOng-the 

first affected, and. tlip. bill district of Hazara, which bad not been known to suffer in’ any 
Mrlicf, famine. A The ^distress wns,. however, nowhere intense; tho ordinary men'Sures'were 
taken, to supply relief, and with the rains., of 1878 all fear of famine passed ' away.’" The 
inorluary, returns, however, which indicate an excess mortality of about 34-0, 000., above the 
average during the year 187,8. afford reason -for fearing that the high prices had a grievous 
effect on tho poorer classps of the population. i .- 

Paragraph 79 . — During the fiistquarfccr.of the present century the position of the 
. . .^British in tho oountry wns not- such- as either to create 

tho cost of relief given in n /, v RnnRn nf A crennml ohlir?atinn to give relief, or to 

Daring 1 the ufext 


<v-E*liin»tc of 

part famines. 


nny. sense of. ji*. general .obligation to 
supply, tbe menus of affording ■ it:' 


- ».} «J/ si „ iril , , , , „ < f i<iiv iiuui.ua ui iimnuiug iu. uuiiug mu: uuib 

80. oij.io.' yenTP, as tljq.co, untry .became- sottlcd and all branches, of the administration 'improved, 
tb.q.so’nsft of thi,? . obligation was developed , and more and more fnlly acted on -hilt 'there can 
kc .little,, dpubt that .on .many, occasions tbe .wants . of .the’ pcoplc.wbrc vdry incompletely met, 
and that, much, suffering and mortality must have eusuod. Allowing- for tbc eases itt'-whfoh 
no ,rcqords, exist, it. may... be ..cslimnled .that for tho first 70 yenrs. of -this century about 
8 millions sterling.. .were spent.in direct Stnto relief, and a somewhat largbr' amount' was- con- 
tributed, i/is, a remission of land revpnuo .for a total population rising from 100 [to 200'’irfillibUs. 
The far larger Fi;ros..whicb , have .been spent more recently on’ similar objects, • amounting 
during, .tin? years, 187/1— 7.0, .to ..not less "than 14-J millionsin direct bhtlay and 2J' milliorts 

fn 1 ob/i „of rey.qnue, are, still, .small when compared , with the cost of tho relief-of ‘the -poor 
of England, which for a population of 34 millions amounts to about 7 or 8 millions in a 

single year >f*. . ,'o , f ,v *i o.. '• • . * ' 

Paragraph to.— -T ho Native Governments whom tho first British administrators 
* “ '. ioprtscntcd, and 1 to -whom they '■ ultimatcly' ) succecdcd, 

IrapOTiSbUIty °f jlviiig roUof oindency. . gctirccly, attdhipted -anything r beyond .occasional and 
un"8y6tcmatip;'nc^6f,almB giving, and tli6 earlier despatches of the Bengal' Government, .while 

’V. AAmwitaniaM -f n»» driJTnriwoo nnMci'nn/wl hv fnhiSnn* nrr* KnaiPrl rfithoi* 



*<■« i A "*£• ' U» 


inOvitaWo loss' of life. . s t . . . . .. ... - ... 

‘:Paragraph 93.—Tha painful lesson taught -by 'thiB calamity : Bnuk' deop’-iiUo '.’tho 
•• J .'minds alikd of the rulers .bf 'tho 1 coun{iy'-.mid 4 -of 1 the 

JtapoMMlty of^WlBg tclltf cfflelensy. .■ English- publio, and - 'its 'resriltt'^were' dtina'llenV itf'jthe 
ift^ministrarion jof.7thc fnmiiic];-': which .tbred '-yesirs nftorwards'*viAitbd ,: the -North-Wontcm 
“Provinces, and still inore in that tvllioh -in 1873*74- 'W^snixpe^WlC(?d•‘,in , BchtfrJ-.’-''.Iti»|1S08 
overy - district . 'office? in t)io- -North-Western Provinces.'; wtis . rdrninded -'that “ he, would' 
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bo hold personally rosponsiblo that no death occurred from starvation which could have been 
avoided by any exertion or arrangement on his part or on the part o£ his subordinates ”, 
and an outlay on a vory largo scale was inonrred in the measures adopted by tbo Government 
for the employment and relict o£ tho population. 

Paragraph 04. — Prudential considerations wore subordinated to tbo paramonnt necessity 
of relieving distress and obviating mortality ; life was pre- 
mnde for relief in ^rvc^ but money was spent profusely, and a famine of 
unusual brevity and of no exceptional soverity was found 
to have involved an expenditure of about CJ millions, or ns much ns had been spent in every 
form of relief, in tho previous famines sinco the commencement of the ccutury. 

Paragraph 06 —With the experience of 1673-74' frrsli in their memories, tho Govern- 
„ , , , „ mont convoyed to their officers engaged in conducting 

ffemlnsaf 1876 . 77 ^"*"* of tli« the inensnres of relief a warning ns to the extreme' im- 

‘ portanee of guarding against wasteful expenditure. The 

prudence of snob a caution was shown by (ho fad that, in consequence of the long duration 
of 1 ho famine, and the extensive area over which it spread, the direct outlay on relief event- 
nnllv readied (lie sum of nearly S millions, thus raising the wholo amount spent in five years 
between 1S73 nml 1S78 to no less than 17 millions sterling, besides about 1J millions lent 
to Native States to assist them in carrying out measures of relief. 

Paraqrap 1 103.— A main cause of tho disastrous consequences of India famines, and 
_ _ one of the greatest difficulties in the way of providing 

Want of dlvcr.Ity of oetopatlom in rc j; e f ;,j ftn effectual Rlrnpe, is to bo found in tho fact 

that the great mass of the population directly depends 
on agriculture, nml that there is no other industry from which any considerable part of the 
community derives its support. Tho fnilnro of the ububI rain thus deprives tho labouring ’ 
class as a whole not only of tho ordinary supplies of food obtainable at prices within their 
reach, but also of the sole employ meat by which they can earn tho means of procuring it. 

Paragraph 178.— There is, however, one direction in which the responsibility and 
J * power of usefulness of the local Governments could bo 

Or bo mcil to pniranlee iotoreit on enlarged in respect to famine relief. Tho surplus created 

protective work* f or famine purposes may, under existing arrangements. 


liA rnwn tn rilL* iOCai uutv»«w»'— v — , _ l 

-I ( of famine, even if not of a character to he immediately remunerative, in every 

against the n the G avernmcn t 0 f India against eventual loss by the speeifio 

’SS£i% £ .< 5-*-rrr_ vr i;W ** 


Paragraph 
Migration to ptcicrvo the cattto. 


» — w — ve uu 

is migration for the sake of cattle— to find pasture ; the 
other for tho sake of the emigrant’s own safety— to 
find food or employment ; and there is a third, or 

ii_ i • .i _ e • i* .. i ' . 



Deccan, Mysore and Madras were driven to the forests on tho Western Ghats. Snell 
migration is purely beneficial to those who start early enough on the quest ; and, though it often 


entails great losses on thoso who start late and arrive when all the best pastures have been 
occupied, the loss would probably have beon as great had they remained at home. All that 
Government can do hero is to aim at some control over the distribution of the incoming' cattle, 
to open one tract after another as the first becomes filled and to disseminate information os to 
the best roads to bo taken. It may be useful also to adopt the course taken by the Bombay 
Government in 1877 to facilitate the transport by rail of cattle travelling towards the pastures, 
and to place fodder for sale along tho most frequented roads, thoughvtho latter measure proved 
to he unnecessary. _ _ . _ „ _ 

Chapter V, Section 11 of Famine Report) Part U. 

Paragraph 1 .— Among the means that may be adopted for giving India direot 
protection from famine arising from drought the first plaoa 
euaii trn ° VBlne ° £ ilri 8 Bllon must unquestionably be assigned to works of irrigation. 
*" D,a It has been too xnnch the custom in discussions as 
to the policy of constructing such works, to measure their value by their financial 
success,' considered only with reference to the net return to ^Government on the 
capital invested in them. The true value of irrigation works is to he judged very 
> differently, First must be reckoned tbo direct protection afforded by them in years of drought, 
by the saving of human -life, by the avoidance of loss of revenue remitted and of the outlay 
- incurred in costly measures of relief. But it is not only in years of drought that they are 
‘.of value. In seasons of average rainfall they are of great service and a great source of wealth, 
•/giving certainty to agricultural operations, increasing the outturn per acre of the crops and en* 
abline more -valuable descriptions of crops to he grown, 
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Paragraph 2 . — The outlay on completed canals in the Punjab up to the close of 1877-78 
In tho P • h been £ 2,260,000. It may without exaggeration be 

. nnjn ' reckoned that one-half of these crops would have perished 

if unwatered, or would not have been raised at all if the canals had been absent. So that 
altogether in that one year the wealth of the Punjab was increased by these two canals by 
£ 1,438,000 — an amount equal to about two-thirds of bh» cost of the works j and, but for the 
protection they afforded. Government would have lost heavily from the necessity of remitting 
revenue and providing for famine relief. Tho nett canal revenue for tho year in the Punjab 
was, however, only £ 119,000 -being about 5 J per cent, on the capital outlay on works in 
operation — a result which obviously supplies a wholly inadequate test of their value to the 
country. 


Paragraph 10. — It would indeed bo a great error to lest the value of irrigation works 
on their direot revenue alone. It should be considered rather whether any particular tract is 
liable to frequent or serious drought, and whether, in the event of famine, the population is 
such that a large outlay would be necessary for its relief, and a largo loss of revenue would be 
incurred. If these questions'are answered in the affirmative, and if at the same time it is pos- 
sible to introduce irrigation from a source which can bo relied on in years of drought with- 
out any excessive cost. Government might usually embark on the enterprise without hesitation. 
The certain result will be an increase of the prosperity, and of the general well-being and pro- 
ductive power of the population and the development of every indirect source from which the 
wealth of the country springs. Looking at the present position of India in respect to irriga- 
tion, it would be hard to find any system of works that is not worth to the country the money 
that has been spent on it. 


Tho grounds which jt-atify tho 
extension of irrigation. 


Paragraph 11. — But, though these conclusions may, we believe, be confidently accepted, 

experience has shown that irrigation works may be 
constructed which arc of extreme benefit to tho 
country, and the water of which is eagcily taken for irriga- 
tion in time of drought, and yet that tho nett income they cam may not for a considerable 
length of time cover the working expenses together with the interest on the original outlay. 
The works thus cause a charge on the general revenues of the conntry, and tho question arises 
whether the construction of similar works can ho justified, and, if so, by whom that charge 
Bhould bo borne, whether by the general body of tax-payers throughout all India, or locally by 
tho province in which the works arc constructed, or, more locally still, by the owi.crs of the 
lands through or near which they pass, or which they may benefit. 


Paragraph 14 . — The arguments that have arisen on this subject have extended over many 

years, and can hardly be Eaid to bo Tet concluded. The 
H,o A t r ™cT C «Wch 'efn mr«tiV bwJK P oillt which has been most discussed, and winch may here 
from work* be noticed, is whether these chaiges should be imposed on 

the province as a whole, or ou the special tract which the 
canal traverses. In behalf of the latter system, it has been contended that, where land-owners 
who could benefit by tlie works ignorantly or obstructively refuse to take advantage of them, 
tho charge which arises from the first cost and maintenance of the woiks should be borne by 
thcnrii and not by other dn^ses who could not directly derive advantage from the works The 
law of Northern India, which recognizes in the provision of such advantages, whether made uso 
of or not, a sufficient justification for the enhancement of the rent of a tenant, supplies a strong 
argument by analogy in favour of this view. Neither can it be questioned that in a country 
in the condition of India, in which the Government is compelled to assume the responsibility 
of acting on behalf of the whole community, there must be a presumption in every caso 
that a public work carried out for the general advantage lias obtained tho tacit approval of tho 
classes for whose convenience it is designed, and that prima facte those classes should bo 
principally responsible' for the cost of the advantage. 


Paragraph 16 . — There can, however, bo no doubt that a canal must bo a source of sccur- 
_ . , ity and of protection in nil seasons to the districts through 

nrovinco gonorMij? ° * * ° w hich it runs, even if its water is littlo used in ordinary 

p ' years, and, if the cost of its construction renders the 

necessary charges disproportionate to the money value of tlio water at sncli times, nnd that, 
especially in seasons of drought, it will he of inestimable advantage. Experience shows that 
on tbo occurrence of a senson of drought water is eagerly demanded, and that a pcimancnt 
extension of irrigation invariably follows such a season. As wc have noticed, the value of 
the crops rescued by artificial irrigation in a single yenr may at times exceed tlio entire 
capital outlay on the construction of the canal. A nd it should be lemcmbeied how far-reaching 
are tho effects of famine, how all classes arc embraced ill the calamities that follow in its 
train, how greftt a shook it in to the material resources, the credit, tho entciprise and the life 
Of a province. It seems to ns therefore most reasonable that every province ns a tvholo znay 
be called on to contribute towards the necessary cost of any such works undertaken as 
an insurance against the occuncnce of such a disaster. * 

Paragraph 23. — There nro in this province traols where tho construction of canals 
appears urgently necessary for famine protection ; .and others 
Tract* which call ior ennn mgs- ^ present lying waste and uncultivated might be rendered 

oulturablo by convoyiug to thorn a supply water, which it 
would not bo difficult to draw from tho great rivers of tho country. • S 


ttoo. 
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^'Paragraph 24.— 01 the first dass may bo named the fcrafct ^yifig between the 
i Nkw„J V v '~* /"Jumna arid Sutlej in the Delhi and Hissar 'Divisions, 
t.335$5 - which at present.stands .exposed to, constant risk, of/ 

, drought, and is, in fact, the .locality v wHe're" in . any, 
year of deficient rainfall distress is soonest and most acutely ,felt., . The, average yearly: 
rainfall, doqsmot exceed IS inches ; and, ns only 10 inches fall in the season of summer rain, it is", 
nearly always insufficient for successful farming ; while the subsoil water lies more than 100/cqt- 
helow : tlie surface, a depth, so great as to preclude well irrigation, except for small 'garden plots/ 
Part of this tract will bo protected by tlio Sirhintl Cannl when it is opened ; but a, largo portion*, 
of it lies beyond the scope either of that or the Western Jumna Canal, and no scheme has .beeni’ 

framed for supplying it with irrigation nl all seasons .....For the present wo recommend-'' 

that every ‘effort he made to open llieSirhind Canal, of which the construction seems somewhat- 
unaccountably to' have extended over lt/years,' arid to complete the remodelling o'f 'tho.Wdstcrif ' 
Jumna Canal,' which 1ms been under discussion fot at least 25 years. ‘When thesd woHcs are" 

ii«. i _ ^i-rr ...J *1. - m u .i. r it., r.*i vi* i* 


Paragraph 43. — We nre informed that n project of the character above . referred 
■ •• -i >' ■ to has been under the Consideration of the. Government,’ 

bxtensura of irrigation. but was set aside ns'involving toi) large on outlay. : The.~ 

general question of adding an available food supply' for India which should • be Ib'eyond the.' 
reach of any vicissitude of season is, in our opinion, of snob extreme ‘Importance that wte do . 
not hesitate to advise the careful reconsideration of this project, with a view, if possible, of 
bringing it within practicable limits of ‘ maghiludentid expense^' and of taking" a lirst step in 
the direction of giving n permaricrit system of irrigation' in which complete confidence can he . 
placed. The benefits thus to be secured to India as a' whole would be extremely great. - 
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Extracts, from Provincial Reports on Famine in the Punjab, 1896-97. 

Paragraph l . — The Punjab had enjoyed a series of excellent harvests from 1892 to 

) S05 hence it. is that though, judged l>v the number of persons relieved, the expenditure 

incurred, the extent of crop failures, the duration of the drought and dearth of fodder and the 
high price's which prevailed, the Punjab famine of 1890-97 was probably as sev.-re as any 
famine which preceded it since annexation, yet, ns compared with other parts of India, the Pro- 
vince must be regarded as having escaped somewhat, lightly. 

Paragraph 3. — The result is in the main due to the circumstance that cultivation in the 

Punjabis so largely protected by irrigation in all well-irrigated tracts agriculturists 

look for the assistance of timely showers to supplement the efforts of their well cattle and give 
the hard-worked animals an occasional respite from lahonr. In parts of the Province fnilurcs 
of well crops ensue if this assistance is not received. It. is, however, a feature of the Province 
that a very large area is protected hv artificial irrigation, and year by year flic proportion of 
cultivation thus rendered secure is increasing. What, can he done when irrigating sources arc 
strained to their utmost is illustrated by the crop figure* of 1898-97, in whichjycar the area of 
harvested crops grown by irrigation exceeded flic normal by nearly 20 per cent, and amounted 
to 47 per cent of the total area of crops grown in thnt year, as compared with a normal propor- 
tion of 30 per cent. only. 

Paragraph i ). — The following figures taken from statement II- V represent the 

percentage of deficiency (ns compared with the average of 
Crop failures. ten years) of the harvested area in the nine famine districts 

dnring the four seasons just described : — 


District. 
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llissar, Itohtak and Ourgnon arc in the Delhi Division, and the kliarif harvest 

in tbc*e three districts, which depeuds almost entirely upon the monsoon rain*, is in area on the 
average about double the rabi. In the remaining districts of the Delhi Division the nonnnl rabi 
area only just, exceeds thnt of flic kharif harvest. The average area under wheat in the whole of 
the Delhi Division amounts to onlv 9 per cent of the total area under the crop. It will therefore 
be understood Hint this division is more affected by had kliarif harvest* than by failure of the 
spring crops, and tins is particularly the case with the Ilis*ar District, m which the kliarif har- 
vest in a normal year amounts to 70 per cent of the total crops and pays five-sixths of the 
revenue of the district. Whnt is implied by crop failure* such a* nre denoted by the percent- 
age figure* in the above table is expressed in a concrete form by the Deputy Commissioner of 
liissnr who calculate* that, while in a normal year his district produces nearly 00 per cent 
more fool than the people require, in the year 1S95-00 the crop sufliced for little more Ilian 
lmlftbc population mid in 1890-97 for only onc-thinl. 


Paragraph 10 . — The contraction of the cropped area consequent upon drought is not 
* the only symptom of agricultural distress in seasons of 

rt»W<v famine*. scarcity in this Province. A feature of Punjab fnmino of 

, i i wtfli emn fnilurcs is the inortalitv nmomr cattle caused bv Dm ftrrinr. 



pasturagcVud keep aiivo the residium of cattle necessary to agriculture is made at tho expense 
of grain-producing crops 

Perhaps, however, the most considerable calamity front which tho Provineo occasion- 
ally Buffers is extensive mortality nmong the cattle, caused usually by the failure of tho 

klwrif rainn and crops in the western half of Kamal, and tho Hissar Division, 

the failure of the autumn mine, though not involving a famine if tho rnhi sowings arc 
secured, producen • terrible mortality among the cnltle. 

Paragraph 57.— Tho Itohtak District lmn always suffered in limeit of famine in r degree 
* * , Jobs only than in IIiF«ar, but since the Inst poriou of 

iloliW:. • scarcity tho unprotected part, of the district lias been 

. greatly reduced 

Vamaranh 40 .— Tho Deputy Commissioner’s description- of Hie insecure area In 

3 * : ■ Ibis district. is a very true one, Partly owing to tho. 

llRTftiO. 'character of the inhabitants. Hud partly to its dependence 

on rainfall, tho harvests in tho Nardak and Naili tracts in • Kamal are always precarious.,,-.... 
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Paragraph 42.— It is curious "that the most distressed portions of the district 

were situated within the area commanded by the district 
Forozcporo. . inundation canals. The fact is that, owing to veiy low 

water in the Sutlej, these cnnals generally fatted to work in 1800 

Paragraph 45 . — .The Deputy Commissioner of Hissar, calculating by the hide ex- 

, , r P°*l statistics, reports that "132,325 animals, or 92 per cent 

Fodder, famino and mortality of cotUc. of the plough and Well Cattle of tllOSO found to exist in 

April 1895, disappeared in the two years following the noxt October " 

Paragraph 47 . — But it must ho remembered, that when drought is universal! 

„ „ , , • there is hut little grass, even in closed reserves. Half the 

i niono ores s. ^ stock of the II issar Cattle Farm wore sent away, sold or 

died ; and, notwithstanding the extensive area of this reserve, the remaining 4,21 ■> head wore only 
kept alive at an expenditure which, if tho figures given by Captain Danlop-Smith on page 
XII of appendix I nre correct, nearly approached 4 lakhs of rnpees. 

Paragraph 62 . — At no time lias the cxpoit trade to the ports ceased entirely. 

_ , ... . ..... Daring the year 1890-97 seventy-five thousand tons, or 

Details according to rcp.ln.tion Wort.. fl0 p{ £ ^ of thc tota , ^ carried to tho 

seaboards. Of the imports of the same year half came from Sindh, which province largely 
contributed to the support of thc population of thc Hissar District during the present famine. 

Paragraph' 103, It is worthy of note that in the year 189C-97 the irrigation 

revenue, largely owing to tho drought, exceeded that of 
t repeats o. icon cry. the previous year by 37 $ lakhs. A Honing for increased 

working expenses, the gain wns 35J lakhs, so that Government has in a 3 'car of famine gained 
in irrigation revenue more limn double what has been lost in land revenue. _ In fact, this 
gain in irrigation revenue more than covers tho cost to Government of the relief operations 
and thc loss of the land revenue. Thc gain, however, is wholly imperial The loss :s ‘largely 

provincial 

Paragraph J 09.— Deaths from bowel complaints which, as above noticed, occurred 

in tho Hissar District ns a result of an unusual and un- 
Dcnths from donation. wholesome diet, are ofcourso indirectly caused by the 

famine. 

Paragraph Jit.— Previous to annexation, the country suffered from several famines, 

of 'Which tho ever-remembered famine of 1783 A. D. was tho 

Famino of 1758 A. D. most noteworthy Of this famine it has been 

said ■ " No one who lias ever been bronglit much into contact with thc agricultural population 

can have failed to observe the enduring mark left on the country end its tenures by the 
famine of 1783 A. D. In Hissar, for instance, that famine literally depopulated the country, 
and tic whole agricultural stock perished ; at its close hardly any of the original inhabitants 
remained or could return. Few villages now existing even pretend to a history which goes 
back uninterruptedly to a period before this famine, and there is not one which does not date its 
present form of tenure from thc time when cultivation was resumed. Every social relation of 
the people has its origin subsequent to this fatal era J '. 
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% 

Extracts from District Reports of Famine in the Punjab for the year 1896-97. 

HISS A It. 

From the 1st of May till the 16th of OetobeV barely 3J inches were registered at hcad- 
. , , , „ quarters. The result of these five months of burning heat, 

hnrif harvest o£ 1890. varied only by light storms, local in their incidence and 

apricious beyond the worst traditions even of llissar, need hardly bo described. The following* 

nl.ln J.am. i.1 . _ * • M 1 _ J tl, n 1 n nt f Atl !• WAN hm _ 



Kharif, 1693 
Kharif, 1601 
Kharif, 1895 
Kharif. 1690 


2 

3 

i 

i 

IQ 

1 


1 

crcago 

acres. 

U 1 

< 


1,513,795 

1,255,144 

1,435,407 

933,803 

1,422,678 

251,014 

1,269,372 

176,631 



AcniAOB FAItBD. 


258,653 

501,607 

1,170,90-1 

1,093,031 



Thus the combined matured areas of the last three years were actually less than the average an- 
nual urea sown during the same period. T no failed area in 180(5 was nearly nine-tenths of the 
whole area sown, and, to make matters worse, the actual viel.l per acre of ' matured crops wn 9 

abnormally light. .Most of the jowar and one-third of the bajra were only fit for fodder 

KAUNAL. 


The portion of the Karnal district which was affected by famine comprises tho tract 

known ns the Nardak in the Karnal and Kaithal tabsils and 

DcKT.pt, on of distress tract the Nn j,j tmct of t l lc l ttttcr fihsil .The precarionsness 

of its harvests is notorious, and failure of crops reaches the level of famine every seven years. 
The water-level averages 80 or 100 feet below the surface, and in some it actually reaches 150 feet, 
which means that tho cost of sinking wells is prohibitive, and men and animals alike 

depend for their drinking water on tanks tilled by rain In the Naili tmct, of which, 

Jats, Gujnrs and Rangliars arc the chief cultivators, distress may be said to bo chronic. Tho 
tract has been well said to fluctuate between drought and drowning j in years of heavy rainfall 
it is subject to the inundations from the Glmggnr and Snrnsli ; and, owing to an uncontrolled’ 
rough-and-ready sj'stcm of irrigation, by placing dams ncross the beds of theso streams and 
forcing the u ntcr over the banks, a great deal of water-logging and swamping results in wet 
years, in consequence of which tho people have been literally decimated by fever and pneumonia. 
In diy years this system of irrigation cannot be practised. The result is that years of 
drowning nrc preferred to years of drought, ns in the former case a bumper mbi generally 
follows a bad klmrif, while in the latter there is neither kharif nor rahi to speak of. Tho 
condition of the Naili has been a standing disgrace to us for years, ns it could be improved 
out of recognition by a judicious expenditure of two or three lakhs of rupees on schemes which 
would be at once drainage and systematic irrigation, while an expenditure of some six lakhs 

would render the whole district secure 

IJISSAR. 


The following lablo shows tho mortality which was calculated to lmvo ocourred 

between the 1st May 1800 and 81st March 1807, a total of eleven months : — 
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* • - s ... a A* ri'/kf include cows lb will ue seen, 

These figures relate only "to plough cattle, anddo one . third o£the cattle were 

that in the two tahsils with the largest area secured by canals y 

said to have disappeared * ‘ . 

... . . ,v .p i.y. B w hole famine. The distrust wa3 

“‘T sf SI.™ it »■ rig- **•“£,!££ 

were all. dry, and, in the case wate/was found 'only “in 'scattered brackish wells on the 
Except in the o.nal^cts drmhm “trict a weary desert. There was no green 

bordeis of tanks. Nine-teAths of the a , rf g eVPn the ever-green jungle bushes 

to break the crashing ^oto ny J* the v ;, lageg were deserted by a large 

were covered with thick dust. T .1 ■ 0 .„g chiefly in Sirsa and Fatehabad, were 

proportion of their, inhabitants, *nd eo e ill = c • th y £ popu ) a tion were in daily 
wholly abandoned. Durin^the whob mohtb over . one tens f^.^th, more began to 

receipt of State aid of one kind or another, stopped b ythe opening of 

give cause for anxiety. Wandering, whiA had been jiromp PP^ ^ dealing 

organized relief works in November, bega^^, ;f unobecfeedj invariably leads, to great 

with it. This habit of drift during the h ^ " wor k to another or between the 

fatality. The people roam aimlessly nbou T aTfl genera U y reduced, and liable to 

towns and villages in the ^^^JJ^*TheDifcrio4 Board established posts for storing 
succumb rabidly to hunger, thirst QT QiBca . . , - May. , In June these posts were 

drinking Jater on all the main lue> llo /these animals, in charge^ a 

doubled, aid , even W\ patrols *, o( * road’ with pakhals filled at each .end of the 



beat (Jerrainiy sravnuuK -y . .. ” „,nprienccd to be realizea. in ipiw ui »•**»» r---" 
hot without its dangers, and must be exp ^ me aswes,. in. the„Sirpa tahsiUlone,.^pnng . 

tions taken and the money spent ^ ^ the h{gh roadB 0 r in the adjacent jungles. . 

this month, there were four inhabiting the unirrigated tracts "between 

In ‘regard to the ' state of amHhe JiLnfthe opinions of Mr.; Jmocis 

the Oliuej | au i . Maconacbio for Gnrgaon, the re- 

Mr Ftnnol.’ -opinion on tho tract. Ferozepo p e u,i Conference aro available. Here 

1 , “w«n flu Sntloj asd «><> J"”"”- ^“vother part of the Punjab. .. Bat, . to counterbalance 

, f -t frequently than in any Hissar and Rohtak districts) v most liable 

xrx rtjssrk «./ *»» *:i P . «* ^ »a **■ ■ 

r. . J -Jinfall and consequent fauur £ • a i arff6 waste area suitable foi grazing 

SaST^aSpSSlS. When the worst comes 

P "a rte harvests, when sufficient ram f* , 7 q he , e ; n fact do not regard p bpd 

agricillurists their mlde of life is adjusted so as to best withstand these 

“SSiff SIB whenever^hey do come. 
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Extracts from the Report of the Indian Famine Commission for the year 1893. 

Paragraph 12 .— During the cnrly months of 183'f the condition of the Southern 
, Punjab, comprising the Knrnal, Delhi, Uurgaon. 

, “u t, “tM? Ulcra nna SonUl ' ttobtakand llissar districts, caused’ anxiety and required 

csstem Pw*b m isw. ttln0 mcas , irp8 o£ ro i icf . Throughout the del the rSll 

of 1SS3 liad keen much below the nvernge. The khnrif crop promised well up to the 
middle of July, but a break in the rains lasted for Fix wtvks from the middle of July till 
the beginning of September, and the greater part of the crop withered. A heavy and general 
fall of rain in tho first week of September rescued some of it, but, generally speaking, the 
outturn of gmin and fodder was very poor. The September rain enabled n considerable 
area to be Eown for rabi. but tbe winter was rainless, nnd by Harcb 183’f tbc unirrigated crops 

* -i . . . ' . . • . a * . I • 1 _ 1 



in 

fiv 


March was selling at 20 seers the rupee in the affected districts. The character of the 
re harvests ending with the rabi of 1834 is shown below in terms of 


16 annas, or one rupee, representing an average harvest 


fractions of a rupee 
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The harvests had been continuously poor in Knrnal nnd llolitak from 1882, and in 
these districts the most Ferious distress was anticipated. The east and south-east, of the 
Kamnl district were protected by the ‘Western Jninna Canal, but in the Knitbnl and Knrnal 
tnhsiU there was no rabi crop in most of flic villages. Portions of the llolitak district were 



Rcvrr.nr 

advance*. 


the people were exceptionally impoverished and indebted, ns the effects of the famine of 
1S7G-78, when 150,00(1 head of cattle died and 60 lakhs' worth of crop were lost, had not 
disappeared. The position in llissar was more satisfactory. The cultivators were reported 
not to have lost heart, nnd there were no signs of distress. 

Paragraph PL — Tiic largest amount of land rovonne suspended was in Rolitnk 

where Its. 2,2P,00l) of the khnrif demand of ISS.’J nnd 
►mpf-mlnin nn-J .grienUarnt 2,v3,fluu of the ml»i demand of 18S-1 were snspcndcd. 

In Gurgnon the khnrif and rabi suspensions amounted; 
respectively, to Tls. 1,10,000 and Us. 1,1 5, •■00. In Delhi Its. -10,001), and in Knrnal Hs. 15,000, 
of the mbi demand was suspended. In llissar practically the whole demand wn« realized 
without coercive processes or hardship to the people. About Tls. 70,000 was advanced for 
wells, cattle and seed in the four districts. 

Paragraph Iff . — -Thai this scarcity, arising ns it did from a very 

two successive an rvtsts, which in two 
JufiTcnctt from the t’nnjnb tenreily. preceded by decidedly poor harvests, . 

tided over at such small expense to the State, and resulted in so little distress, speaks well, 
of tbc staying power nnd resources of the- agriculturists of the South- eastern Punjab. 
The explanation must be sought, r nrt, y > n ,lie fnmilinrity of the people of this part of the 
country with drought, nml their consequent preparedness for it, partly on the proximity of 
the canal imets offering abundant employment to the unemployed nml providing surplus 
eVain allow prices and partly in the lightness of the land assessment. The most serions 
aspect of this, as of other similar scarcities in the South-eastern Punjab, was the great morc 


extensive failure of 
districts had been 
should have been 



menf The rinnncinl . Commissioner new nine woum no oneaper m uw 
people to sell their iilough-.bnllockB at low prices mid to' buy others when rain, began to 
fall than to attempt to keep jthem , nlivc on purchased fqdrler ; nml that it would he a great 
mistake " to encourage the people to mu largely into debt for this purpose,’; -when; n’secoBU 


largely 
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failure of the rains would inevitably result in tlio death of tlie cattle by starvation’*. He 
showed that in those districts the people were in tho habit of selling their surplus cattle 
after harvest operations were over and buying others when required; and argued that it 
was undesirable to interfere with habits of this kind, which were the result of long experience, 
in a tract of country where seasons were unnsnnlly uncertain. These conclusions were accepted 
by the Local Government. "As regards, cattle required for agricultural purposes ”, wrote the 
Government, " it is far better, because it is a far more certain method of relief, to make 
advances for the purchase of bullocks when the drought ceases, than to make advances 
nominally to keep them alive during "the season of drought. The free suspensions of land 
revenue which havo been made will indirectly enable tho agriculturists to procure fodder for 
their cattle. The people must he left to themselves in this matter ; the proceeds of the 
sale of surplus cattle at the spring fairs will, no doubt, in many cases provide the means of pur- 
chasing fodder for the remaining cattle needed for agricultural purposes. .Should it be neces- 
sary liercattir, the Lieutenant-Governor will bo prepared to make largo advances for the pur- 
chase of cattle.” 


Paragraph 1-18 . — It was, however, found necessary to give such relief only in tho four 

_... , „„v„r districts of Hissar, Itohtak, Ka'rnal and Atabala, and, 

1 ® ®** 1 ’ even in those, the numbers so relieved wero few compared 

with the similar figures of other provinces. 


I’arag mph 
Poor houses and indirect relief. 


J-iO. — Indirect relief was given to tho people by the suspension of 
Its. 22,00,000 and tho remission of Rs. 74,000 of land 
revenue. In Hissar 50 per cent of land revenue wns 
suspended, and in Itohtak 35 per cent. The relief thus granted in the province is stated by 
the Local Govemnnnt to have exceeded the amount granted m any previous famme. 
Rupees 2,22,149 was ndvanced under tho Land Improvement Loans Act, and Rs. 11,64,490 for 
seed and cattle under tho Agriculturists 1 Lonns Act. 

„ „„ ,/r/j rpi lfi Wh water-mark of distress in the Punjab was reached in the 

Paragraph 160 .— The high 1807# at the end of which month the total 

Closo of tho operation*. number of persons on relief of _ ovary kind was close, on 

100,000. From that date tho numbers rapidly declined, and m October relief operations 
wero entirely discontinued ’ v 



Juno. 

July. 

August. 

1 Soptembor, 

’ 

aM ■ * ••• 

Hissar ••• 

Otter District* 

Total hi 

78,116 

' 51,016 

29,815 
| . 8,747 

15,863 

2,184 

, 

8,5 o 4 

2,084 

99,138 | 

35,562 

16,047 

5,533 


Paragraph 161 . — In describing the relief operations undertaken in the Punjab, the Local 
■ * ... Government has remarked that “ if famine be the term 

Tho aegreo of distress existing in tho applicable to the conditions under which people in con- 
Pnnjob. siderable numbers accept employment at relief works, 

rates of wages, then there was famine in nine districts ; but severe famine such as visited the 
worst parts of the North-Western Provinces and tho Central Provinces was present perhaps in 
tho Hissar district alone ”. This accurately describes the conditions of distress which were 
met with in the Punjab. In a province less prosperous, and among a people less self-reliant 
and stout-hearted, the extent of crop failure and the dearness of food which were experienced 

throughout the Punjab would undoubtedly havo called for much larger measures of relief. 

As it was the relief given appears to have been sufficient. In Hissar alone did the numbers 
relieved and the expenditure approach the standards of other provinces. Out of a total direct 
expenditure of Rs. 22,34,000, Ks. 12,27,000 wcyi expended in Hissar. 


Paragraph 322, Punjab .— The area afieoted in the Punjab bjr the failure of the monsoon 

rains of 1-S9G was very extensive, but the situation was 
Tho area affected. greatly improved by opportune rain in December, which 

permitted cold-weather sowings to he extensively made ; and anxiety was subsequently confined 
to a tract of country in. the south-east of the province comprising the greater part of the .Hissar 
district and such, portions of the Gurgaon, Delhi, B/Obtak, 3£arnal and Ambala districts 7hs 
are not protected by the irrigation system of the Western Jumna Canal. In thiB'tract.of 
10 , 000 . .square - miles, with 'a population of 2| millions, measures of relief on an extensive 
schle -were undertaken, and outside it relief was also required, in small portions -of the 
Ferozepore, Lahore and Gnjrat districts. The total area 'in which relief operations' were 
undertaken was.12,000 square miles, with a population of 13£ millions^' . In Hissar only, where 
the yield of four successive harvests had not exceeded 25 per cent of an average crop, was the 
stage -of acute famine reached. The famine cannot ho said to have hqen- entirely due to the 
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failure of the monsoon of 1890 because relief operations bad been found necessary in tbo pre- 

pprfnein the Sharaltpnr tabsil of tbo Lahore district, and also in the Phalia tahsil of 
the Gujrat district in August before it was known that the rains would abruptly cease. But ' 
it is probnblo that, had the monsoon not failed, it would have been unnecessary to undertake any 
relief measures in the cold weather, and the Phalia relief works would have boon closed with 
tlmnpenrag of the autumn orops. The failure or premature cessation of the monsoon of 
1896 was, however the main cause which brought about the famine conditions which pre- 
vailed in the affected areas. That these conditions wero less -serious in the Punjab than else- 
where was parti)- due to the facl. that the Punjab had enjoyed a series of excellent harvests 
from 1892 to 1895, and, despite the indifferent ulnrif of 1895 and rabi of 1S9G, tho people were 

111 ■ a ™ orc favourable posilioa than those of some other provinces to meet lhe strain in 
1886-97. 

Paragraph 395. — A noticeable feature of ibis, ns of former famines in the Punjab, 
I,ois of cotUe. has been tlie great, mortality tlmt occurred among cattle 

. > caused by (he drying up of fodder supplies. As stated 

in tlie report, ,r it will probnbly never he known to what extent agricultural stock lins been 
depleted during the past two years " ; hut in the single district, of Hissar no less than 
77,1 34, or 54- per cent of the plough cattle are estimated to have disappeared between the 
1st May 1890 and the 31st Jlnreli 1897,. a period of 11 months. According to another 
estimate for tho same district “ 132,325 animals, or 92 percent of the plough and well 
cattle of those found to exist in April 1S93, disappeared in tho two-and-a-half years following". 
From these figures, may he formed some idea of the distress and suffering to eatt-Io 
and the resulting loss to cultivators. The measures adopted by the Local Government to 
mitigate this loss by the opening to grazing of Government forests seem to have been as full 
ns circumstances permitted. 


Pa artaph 329 — As 

Jvxamiontion of vital ilntitlic* confirmed. 


Tlie magnitude and co,t 
operation, of 18tlt,-u7. 


of the relief 


previously stated, severe famine conditions were practically 
confined to the Hissar district, and the truth of this 
is fully confirmed bynn examination of the vital statistics. 

"Whilst Hissar was the only district in which there w«s a 
marked falling off in the birth-rate, so it was the district in which the death-rate in 1897 was 
most in excess of the normal rate. In Hissar tho death-rate rose from 30*3, the mean of the 
five-year period 1S9 1-95, to 45*0 in 1897--an increase of 14*7 per mtlic 

Paragraph 339. — The famine of 1890-97 affected nn nrca or about 225,000 square miles 

in British India and a population of 02 millions. The 
area which was severely affected, and to which relief opera- 
tions were chiefly confined, miy he put roughly nt x .l25,0"0 
square miles, with a population of 34 millions. In the direct relief of distress, apart from 
loans and a Ivanccs to landholders and cultivators and remissions of land revenue, 727 lakhs 
of rupees (Its. 72,7 0,000) were expended by the State. 

Paragraph 411.— . . . .The Irrigation Department is, no doubt, concerned to show as high 

a return as possible on its protective and minor irrigation 

New irrigation work., ' vor ^. '»« l *1»« i u * li,5c U 5o " f °'" K nu,t , s «“f er the ?° 

heads is not that the works constructed under them will 

prove directly remunerative, but tlial, they will strengthen the agricultural community nnd 
mitigate distress in future. 

Paragraph 538 , — ... .It may, we think, be added that, ns tbo bulk of tlie revenue nnd of 

t lie special laves imposed in 1S78 is paid by the holders 
wo^rtrlgation ™d occupiers of land, and as the State in India is generally 

way work, recommended. in the position of superior landlord, there are special reasons 

why Government should undertake without expectation 
0 f direct return works peculiarly protective of agriculture, such as irrigation works. 

Paragraph 510.- " Viewing the provision of irrigation works as a means of nfTordiug 

an insurance against drought, Government may, we 
General recommendation! of tlm Famine properly regavd them ns a class of undertakings 

Comm r, loners. which should be treated ns a whole, so that any unusual 

facilities obtained in one direction may be sot off against special difficulties in another, and tho 
general financial outcome of the entire class may bo accepted as a sufficient test of the policy 
tlint should regulate their treatment. Thus considered, and heaving in mind that it has never 
been the desire of Government to manngc l lic,-e works with n view to show great profits, the 
actual results which have been staled appear to ns entirely satisfactory, nud such ns to jnstify 
tlicii* continued prosecution - with all suitable precaution to ensure economy of construction." 

Paragraph 593.— In the territories of Native Stales the area ' affected by 'famine or 
tl , -scarcity in 1896-97 was returned at 82,00<l 'square miles, 

Tho ore# affected in Native Slate*. • with n population of ? 'millions.. '• It comprised ' the Bikaner, 

Illmnitpur rind Dholpur States in 11 aj pitta nn 
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Extract from tire “Evidence o. Witnsftet from the Punjab taken before the Indian 
Famine Commission for the year 1898. 

.3. (a) The cause i which led to tho famine have hcon descrihod.at length in the report 

on famine relief operations in tlio HiBsat district, and from 
Captain Dnnlop-Smitb. tho ulatisUes given in that report some idea may ho 

formed of the extent to which distress prevailed Four 

persons died from tho immediate effects of thirst, and nil four or these belonged to one or 
other of the Native States on the border. During tho hot-weather months vre had nn extensive 
system of water-supply for travellers nil over tho district, but th ; s was known only, to 
residents of llritisb territory. Immigrants did notknow where to look for water. Considering 
therefore the magnitude of tho distress inliissnr, tho peculiar physical difficulties of .tho 
country and the number of emaciated immigrants from Native States, wo may claim that the 
efforts to save life were highly successful 

Paiaprapl 4 . — . ..In Tliss.ar, famine always begins after the failure of a feharif harvest. 
Tho rahi crop is too unimportant to have much effect one way or another on a famine 


"Was there any other cheap food that the people could gel besides . cbenp meats to 

supplement their diet with? Yes, jungle berries Latterly, when the aims did come, tho 

pcoplo used n great many nnlnrnl grasses that sprang up....... 

Tin wnler-lovcl for the greater part of lliscar is so low tint they cannot make wells 

It runs up to 200 foot, mid oven then the wntor is brackish 

Hove you verified the statement ma-le hr you, namely, that only »5 per. cent of the 
plough and well cattle were left in the district? Ifa . it is according to data at my command.... 

Paraph J .-Sufficiency and economy of the relief measures. Mr experience in tho 
9 P • Into famine was that tho percentage of tho population of 

,, nffectcil tmots in tho Hn«ar district who sought relief 
Mr - n °> ,t during the worst months of the famine ran up to 1G per 

cent, while for the Sirsa tahsil alone tho proportion was as high as 25 per cent.... ... 

, „r Mi.tle ? Not to the same extent as in IIiBsar, but 

TYas there a considcra [ arg o numhcw perished. In soino villages there was not 
Mr. Connolly, Deputy Cjnunli-ianer, drinking water ? This was the case. 

Kornal. 
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Extracts from the ‘Punjab Famine Reportof 1899-1900, Volume I. 
Government Resolution* 

Paragraph 4.— The district* in which the most extensive failures of crops 

occurred wero Ilissar, ltohtnk, Gargaon, Karnal and Ambala, all in tho Delhi Division 


Paragraph o.* 


-As in previous famines, the immigration of multitudes of persons from 

, . , , Bikaner and other Native States was an early indication 

wlicre. ° n f0m ‘ knncr an<1 c ,e * of coining troubl**, and early in September 1809 the Lieute- 
nant-Governor drew tho attention of the Government of 
India to the fact that in the previous month 20,000 wanderers had entered the Province, 
aud suggested lint earthwork might be started on tho Bikancr-Bhatinda Railway within tho 
Bikaner bordei*. 

Paragraph G. —In tho Itohtak district measure? for the relief of distress had been 

.. , , found necessary as early ns the beginning of the summer 
Preliminary miMimros for tlio relief of _e icon or* 

distress. of 


Paragraph 8 . — Tlie wholo of the unirrigalcd area of Ilissar, 3,703 square miles in 
IfIi5ar extent, with a population 54-3,83 V, was affected by the 

famine, the total area of the district being 5,1.8s square 
miles and its population 770,000 

Paragraph It . — The maximum number under relief which was reached on 17th 

„ j March was 7 per cent of this population. 


■Ambnln. 


Paragraph 13 . — The whole of the Ambala district except the valleys of tho Sutloj, 

Gliaggar, Smn and Jumna and nnrrow strips along hill- 
streams, suffered .from agricultural distress and general 
tightness j hut, though the area affected included 1,050 squnre miles. State relief was not found 
to he required on a large scale 

Paragraph S3 . — At the .Talinzgarh Cattle Pair in September 1S99, Roht.uk cattle to 

, ,, , . the number of 52,135 were sold at an average price of 

T 1,0 f«xl<lcr tam.no. ]l(! . M _„_ 0 a ]lea(L At lhe nallirax Cattle Fair in Gurgaon, 

15,4-30 head of cattle were sold hot ween January and September 1900 at an averago cost of 
Its. 9 a head. At the Rewnri Fair belter prices were realized, the average being Its. 2S-S-0 
n head for a total of 13,809 sold. In Shalipnr, as in Ilissar. a bullock or cow could be bonglit 
for the price of the hide, Rs. 3 to Its. 3. The export of hides from Hissar during the year 
ending 30th September 1900 amounted to 7S,C33 : 58,502 maiinds of bones wero exported 
in the same period. In'! ho Dolhi Division, whore the famine area was extensive and continu- 
ous, fodder eonld not be imported, except- from a great distance and at a prohibitive oxpenso ; 
and the multitudes suffering for want of food could not afford to pay for fodder. In the wost. 
of the Province great keenness was shown by stock-owners to import fodder from wherever it 
could be procured, and from tho Chenab Colony there was a large export of bliusa, which had 
been produced abundantly in the rabi harvest. o[ 1899, and which must, have yielded a hand- 
some profit to the colonists. The Lieutenant-Governor had at one time under consideration a 
sclicmo for purchasing blmsa on a largo scale at Lyallpur, compressing it there and transport- 
ing it to the districts affected by famine or scarcity, hut it was found that the cost was moro 
than the owners of stock could afford to pay and more than Government would liavo been 
justified in incurring for the sake of a gain represented by the value of the cattle saved 

Paragraph 51. - The total number of deaths from nil causes during the eight 

months’ period was in Ilissar 42,309 and in Rohtak. 23,294, 
compared with an average mortality in the same period of 
15,137 and 11,117) respectively. A feature of tho mortality 
statistics of both districts is the proportionately fewer number of infants under one year 
who died in the famine year as compared with the average of 1891-95. In Ilissar these 
formed only 14 .per cent of the total number of victims as compared with an averago of 
24 per cent. In Rolitak the corresponding percentages are 1 8 and 27. This is explained by 
the fact, which is also brought out by tho Sanitary Commissioner's returns, that ft great diminu- 
tion occurred in the number of births in the famine year 

Paragraph 50. — The .Sanitary Commissioner gives prominence io tho fact that the 
- .increase in the mortality was in proportion to tho severity 

C w lc u, ' 0,1 ‘ l M to fMnino lnof ‘ .with which tho famine visited the three districts of which 
y ’ he has examined the statistics more particularly, Thus 

in Ilissar) .where tho famino' was most severe, the .number of deaths was ' neatly three- .limes 
the averagD j jn Rolitalc, which suffered loss severely, , tho number was 5 twice tlio average,; * and 
in Gurgaoj?, which was nob-very severely nffeetqd, the mortality was less than’' 5 J -per 'cent - 
above the average ( 17,027 compared with 12,888 ) 


Mortality in Iltanr awl Rohtal:, and 
Iti tnuic’. 



no 
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Extracts from the Famine Report of the Hissar District for the years 1899-1900. 

Paragraph 33 —The point which would perhaps strike the ordinary outsider first in 
Prices snd Imports of Gr 4 , n comparing the present famine with the last is that prices 

' ' were r comparatively speaking, easy daring the whole time 

and, except, during the last few weeks, never approached to what might he considered 
typical famine rates. The question then not unnaturally arises s If that is the ease, how is it 
that the famine was so much more severe than the previous ondf, and consequently the number 
on relief so immensely larger ? The answer is not far to seek The prioe of food had very 
little to do with the severity of the famine because the people had nothing wherewith to buy 
no matter what the prices might be. All their resources had been drained by the previous 
famine, and the zamindars had absolutely no stocks of food or fodder left. 


Major Dunlop-Smitli. in liis final report on the 189G-97 famine, Bays “ When the famine 
began, the stores of .the agriculturists and the dealers must have contained enough to feed the total 
population of the district for 16 months. There is ample evidence that this valuable reserve is 
quite exhausted ; and, if the people wish to replenish it to the average standard, they will have 
to refrain from all exports and pnt by every surplus grain for the next five harvests. I am 
of opinion, however, that it will take at least five good years before the local stocks even 
approach their old figure 

Paragraph 72.— .... During the famine of 1896-97 it appears to have been more or less 
the rule that one or more members of a family should stay at hi ms and look after the cattle and 
the property while the rest went on the relief works, but it wa3 not so during the present 
famine ; then whole families came on the works •, there was nothing to look after in the village 
and no fo Ider for the cattle. This is not morely a conjecture, but a fact which was apparent 
to anyone touring in the villages In the barani tracts the majority of houses in eaeh village 
were shut up aud the doors closed by a bundle of thorns, which gave the villages a most 
forlorn appearance, which was enhanced by the gaunt and mournfal appearance of the few 
people remaining 


Sub-paragraph 3 —The present famine has by its severity oaused an unprecedented 
loosenino- of family ties. Husbands deserted their wives and children and went off to other 
and more prosperous regions, leaving their families deprived of their bread-winners, to do the 
best they could with the assistance Government could give them. Similarly people deserted 
their children and their old folk in the most heartless way. 


Paragraph 100 . — . 

Death*. 


. . Major Dunlop-Smith says in his report on the famine operations 
of 1896-97 that it was .only in April 1897 that the general 
health of the district began to be affected. We were not 


so fortunate in the present famine for, after on unusually healthy September, October and 
November the death-rate began to rise in December 1899 and went smartly up until it reached 
its climax ’in April 1900, when it stood at 124-5 per mtlle 


to 


Paragraph 117.— .... During the famine the question was often raised whether it would 

not on the whole be cheaper to let the cattle die and help 
Policy to let the velnehle cattlo die. the people to bny new stock when the famine was over. 
It seems to me to be hardly fair to view the question in this bald way and that where the 
scarcity is intense over a large area, as it was in the present ease, such a policy would 
be fatal and much lasting damage done by letting valuable breeds become extinct or 

nearly so 


Paragraph 118 . — With such a manifestly inadequate stock of plough cattle in the 

district on the ending of the famine it became a very 
Consequence*. serious question as to how the people were to till the land, 

’here was very little prospect of any sufficient number of cattle from outside being available, 
kfost fortunately for the district the rains were partial, and allowed of ploughing being extended 
.ver h much longer period than would have been the case had rain fallen at once all over the 
I* triet People were accordingly able to let their cattle out on hire and to plough for their 
■fiends The rate of hire went as high as Rs. 8 per day for a plough. A certain number of 
attle were brought into the district by dealers from other parts, including a considerable 
mmber from Patiala, and these helped to supply the deficiency. It is estimated that on the 
trhole three-quarters of an average crop were sown for the khanf 1900, but it seems highly 
probable that/ but for the partial nature of the rains, late as they* were, a still smaller area 
vouJd have been sown owing to the want of plough cattlo to till the land.' 


Paragraph 120.— .Two Rajput brothers in a Bhiwani village were supposed to be well 
■ off, aud lived in a masonry house valued at about Rs. 2,000. 

The pospia and the fimicB. Three years ago they owned .8 bullocks, --1Q milch 

buffaloes and 40 cows and calves. All their cattle died from want of proper food, and they 
had to dispose of everything to keep themselves and their families from starvation. Another 
family of .Rajputs owned land and' a large number of cattle, some 70 head, but all their 
cattle have died, and they bad to" mortgage half, of their . -laud. :' ( They got a gift of 
Rsi 80- from the oharitablefund, aud were abletojsosya little land borrowing cattle from - 
their neighbours ... . • . ■ ■ 
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Pararjr ip h 12 1 . — . . . Besides the ordinary food-stuffs, Iho people of the lower classes ia 
«... , . villages and even the zemindars in the bad davs of the 

ood nrmg tho famine. famine nsed to use the leaves and powdered bark of the 

j and tree. The' hark was ground up and mixed with flour, and so cooked and eaten along 
with the boiled leaves 

Paragraph 123 . — ... It was a matter of common knowledge that bullocks could be 
... , . purchased during the famino for prices varying from 

PcjrU w "° bcntfl,cd by tho Cam ' nc - Its. 2 upwards and averaging Its. 2-3-0 to Its. 3, whereas 

the skin of the animal, when dead, was worth about It*. 4-, so that the butchers gained 
Be. 1 to Ro, 1-S-D ou the transaction, and had tho meat as well to disposo of ... . 

Paragraph 124 . — I have already shewn in Chapter XIV that tho closing of tho famino 

Tim found the district indebted to Government to the extent 

Tho project, ot tho dulr.ct - flf somell)ing 15kc lhrcc nn( l a J mlf t ; mC8 ils ycar l y rcvcnn(? . 

In addition to this, with the exception of some few people who made profit out of their 
neighbour’s adversity, the great bulk of the people, moneyed classes, landlords and tenants 
are at tho end of their resources, and the cultivators have lo-t nearly onc-lmlf of their neces- 
sary livestock, to say nothing of the whole of their surplus stock. We have also seen that 
the area of encumbered land has gone on steadily increasing for the Last four years. It will 
thus be evident that the district must bo treated very gently until better times come .... 
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Extracts from the report of, the Indian Famine Commission for the year 1901 

Paragraph 200.—On\y five districts in the Punjab were affected, and in all f 
Hissar, the conditions were rather those of scarcity than of famine. In Hissar th 
rate was excessively high, and in Rohtak and Karnal it was very creat Tim • ea ™" 
the death-rates pn mill , for the year 1900 y S ihe . fo ' lowm S aIC 


Distbict. 

SjiaMi rox. 



E 

EVEIt. 

DUBBTHEA AND 

Dibekteby. 

U 

Avr, 

CAUSES. 

1900. 

Decennial 

average. 

1900. 

Decennial 

average. 

1900. 

Decennial 

average. 

1900. 

Decennial 

average. 

1900. 

c: 

average. 

Hissar 

1-7 

•8 

70-0 

2M 

8-6 

■7 

S-3 

•8 

-96 

28 

Hohtak. ... 

•0 

•3 

El-8 

Cl 

Cl 

VO 

•0 

3*5 

•7 

68 

31 

Ourgnon 

2-5 

1-1 

32-2 

2G‘8 

2*9 

1-8 

1-7 

1 

•4 

50 

37 

Delhi 

•5 

•i 

84-1 

27-4 

2-0 

1*7 

•6 

•0 

E4 

48 

Karnal ... 

•2 

•8 

EG -4 

18-8 

1-8 

•7 

2-0 

•8 

74 

31 


.. .. , fry”# fording the death-rates in Hissar and llohtak 

elieited the fact that the fever m the early months of the year was of a non- malarial type, and 
was aggravated by famine conditions. JL > 


Paragraph 205.—' The great mortality of cattle in the recent famine has pushed to the 
Preservation of cattle fro . nt , the question of their preservation in times of drought 

, and dearth of fodder. Such fodder famines are fortunately 

rave. In an ordinary famine, when the crops fail at a late stage of their , growth there 
usually remain sufficient straw and grass to save, at any rate, the useful cattle ; but the 

recent famine has been abnormal in this respect Nor was this mortality confined 

to the useless cattle j valuable bullocks and breeding cattle have perished in thousands 
involving a loss to agriculturists, from which, even with the liberal assistance of Government 
it will take them long to recover 

Paragraph 206 . — ....And yet the cattle died in immense numbers. Much of this 
mortality was doubtless due to a deficient and pollnted water-supply, but much was directly 
attributable to the generally unfavourable conditions which prevail in times of famine. 

. P ara oraph 203 . — In spite, however, of this discouraging experience, wo are strongly 
of opinion that in future strenuous attempts should be made to have at least the valuable 
cattle ; and the experiments made in the recent famine, if they have not given results com- 
mensurate with the expenditure, encourage the hope that by systematic and well-directed action 
much may he done. 


Paragraph 2 10 .• — Growth of fodder crops. — "We attach special importance to this remedy 
not only because the fodder grown on the spot is much more valuable than the stuff imported 
but because it has the collateral advantages of saving the cost of transport, of avoiding 
delays, of employing local labour and of keeping the cattle at home 

Paragraph 248 . — In the Punjab the - question of remissions is usually held over for 
three years, the local officers meanwhile collecting what they can from harvest to harvest. 
At the end of three years the. balance outstanding is usually remitted. "We are aware that 
in precarious districts like Hissar the revenue is so extremely light that a good crop leaves a 
margin sufficient to pay off extensive arrears. But we are none the less of opinion that un- 
certainty in the demand is a great evil ; and we gather that the discretion left to local officers 
m Hissar resulted m the collection of arrears between the two famines which the district was 
not really able to pay. 


,, ■ P ara gj<fph 351.— For storage tanks, reservoirs and, above all, irrigation wells, 

^ , an d J^ e ' necessl *y are very great. As the whole subject of irrigation hns now been 
en up by the Government of India in pursuance of the recommendations of the Com- 
tn mLni* • i mor .° than point, to the confirmation which -.our inquiries afford 

fn 7 r,;„o ° 1 ? onB last -Commission, , and express our cordial approval of a new departure 

KfWnnSwc T P\ aoe irrigation works in the place that protective railways have 
hitherto occupied m the famine insurance programme ..... " - - ?T™ 
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Statement showing the losses of cattle in 



OnJKu Totai. 
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APPENDIX B-9, 

the Delhi Division during the Famine of 1899-1900. 
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Note, dated 14th March 1917, by El. W. Nicholson, Esquire, Executive Engineer, Project 
Division, Sirhind Canal, on price of locally manufactured Portland Cement 
which would be such as to lhake its use general in the Punjab and justify opening 
of manufacture operations 6n a large acale. 


Hs. A. P. 


1. Cost of white lime mortar 100 c.fl .— One maund of 
lime at annas 14 maund at Railway Station, sayRe. 1 maund 
stock rate in codown on Canal works, 1 maund lime gives 
2 o. ft. of slaked lime. Hence pure lime mortar per 10 o. fc.=s no 0 0 


with 2 white lime to 3 surkhi . — Surkhi rate may 
be taken at Rs. 21 per cent (in small quantities from 
surplus bye-produet of kilns it might he got for less) — 

100 o. ft. mortar =10 o. ft. white lime at 

Rs. 50#= ... 20 0 0 

60 c. ft. surkhi at Rs. 

21 $ = ... 12 10 0 


with 1 white lime to 2 of sand — 


83 o. ft. lime nt Rs. 50$= 
66 o. ft. sand at Rs. 0 $ = 


32 10 0 


Rs. A. p. 
16 11 0 
4 0 0 


20 11 0 


Kankar lime . — 

100 c. ft. cost not less than Rs. 45*0-0. 

Stock rate on Upper Jlielum Canal, at Rupar where there are the best 
deposits in the Province with 9 miles carriage the rate is Rs. 30 per 
hundred c. ft. ( 

* 

Rs. A. P. 

t 

Neal Kankar lime mortar ... ... 4B 0 0 

3 parts kankar lime mixed with 2 surkhi and 1 white 
lime— 

50 o i ft. kankar lime at Rs, 45$ ••• 22 B 0 

33-4 surkhi at Rs. 21$ - ••• '700 

16*6 White lime at Rs. 50$ ... 8 5 4 


37 13 4 
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The cheapest mortar of any, white lime and sand costs Bs. 2O-n. 0 per 
hundred cubic feet, say Its. 21 and this is hardly ever used in the Canal 
, Department. 


The cheapest mortar used is white lime and surkhi costing Rs. 32-10.0, 
say 31 s. 83 per hundred cubic feet. The cheapest hydraulic mortar used is 
kankar lime, surkhi and white lime costing Bs. 37-13-4, say Bs. 36. 

No allowance has been made in the above rates for grinding the 
ir, mnr+.nv this would increase the rates by about Bs. 4 per 


mortar in mortar pans, 
hundred cubic feet. 


2. Now the question is what is the fair rate, for Portland Cement to 
enable it generally to displace other mortars ? This can bo worked back- 
wards. 


First take the highest rate paid for 1st olass mortar at present, Hydrau- 
lic Mortar at Bs. 38 + 4 for grinding and mixing =Bs. 42 per hundred 
c. ft. 


This would he replaced by a 1 Portland Cemfcnt to 2 of sand in the 
best work, down to 1 to 3 of sand in ordinary work or to 1 to 4 in Foundation 
work or coarse concrete of 1 : 4 : 8 mixture. 

If a 1 Portland Cement 2 sand is to be equal in cost to a Bs. 42 per 

hundred cubio feet Hydraulic mortar assuming no contraction (as a matter of 

fact Portland Cement is so fiucly ground it settles into the spaces of the sand far 

more than lime does) — 

, * 

Bs. A. P. 

66 c. ft. of sand at ... ... 4 0 0 

.*.33 c. ft. of Portland Cement should cost Bs. 42 

minus Bs. 4 •«. ... 38 0 0 

.*.100 c. ft. of Portland Cement cost Bs. 88 x 3... 114 0 0 

Now 1 barrel of Portland Cement =360 lbs. net or 4 c. ft. 

10 0 c. ft. Portland Cemont=25 barrels, cost per barrel at site of work should be 


= 4-56 Rupees per barrel 
Bs. ll4=cost of 100 c. ft. 

_ 100x 00 _ 9,000 f 
“ 2,240 *"* *,210 l0nS 


therefore 1 ton should cost at site * 1 **^“ < ° —28 4 Rs. per ton. 


Take again the cost of a mortar of white lime and surhhi at Bs. 32-10-0 
per hundred cubic feet and Bs. 4 for grinding, costing Bs. 36-10-0 per hundred 
cubio feet as being replaced by a 1 Portland Cement to 3 sand mortar with no 
shrinkage allowance. 

Bs. a. P. 


100 c. ft. mortar cost 


76 c. ft. sand at Bs. 

thorefore cost of 26 o. , ft. Portland Cement should be 
Bs. 36-10-0 minus Bs. 4-8-0 

• .Cost 100'. c. ft. of -.Portland Cement i. e., 26 


"• barreis'.or tons ... 





30 10 0 
4 8 0 

82 2 0 

128 8 0 


-Cost per barrel- -Rs. — s= 5* 1 d per barrel. - '■ 

' a 1 ?... i ' •/ f ;•) ( * 

Cost :per ton Bs. l2ft*.Cx -gS *=8™ Bs ‘ a ion ' 
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Finally take the cheapest mortar of all, white lim ■ and sand at 
Rs. 20-11-0 per hundred cubic feet and 'assume it is not ground and replace hv 
1 Portland Oement to * *and mortar— * 1 J 


100 c. ft. mortar cost 
80 c, ft. sand at Rs 6%' 

Cost of 20 c.ft. of Portland should he Rs. 16-14-0, 
i. e„ Rs. 21-11-0-4-13-0 

100 c. ft of Portland Oement = 26 barrels 


Rs. a. p. 

20 11 o 
4 13 0 


84 6 0 


Cost per barrel Rs — ■ — Rs, 3*38 per barrel. 


Cost per ton Rs. 84-6-0 x = Rs. 21*0 per ton. 

The above figures show what price of Portland Cement in stock at site 
of works would enable it to compete with ordinary mortars. 

Owing to the price of Portland Cement in England having become so 
low of late years to enable it to compete with ordinary mortars, it is rare to 
see lime inortar used other than in Jerry Building. 

3. Taking the question of what cost of Portland Cement would make 
it possible to use it generally throughout the 'Province for linin g canals and 
small channels. 


Two conditions come forward — 

A. Lining existing channels . 

B. Lining new channels. 

In case A there are further differenpes to consider— 

(o) If the tract is waterlogged or not. 

(6) If the channel is subject to rotational working or not. 

The question of cost of cement affecting the financial possibility of 
carrying out the work on a running canal’ in the head reaches is not such 
a weighty factor as the cost of unwatering, laying, etc., under the difficult 
conditions which exist. 

In the lining of branches "and distributaries the cost of the cement 
becomes the main factor. 


I have not worked opt any costs for running canals, and no reliable 
accepted data exist to shew losses qn distributaries. \ 


4. "With regard to the Sirhind Storage Projec t the question has bee n 
dealt with aB follows : — 

Assumptions —(1) Loss by absorption 8 cusecs per million square feet wetted 
perimeter in unlined channels. 


(2) Loss after lining with concrete at bed 3 cusecs per million. 

(3) Yalue of Kutter’s N earthen channel '0226 reduced by 

P.ortland Cement concrete lining to *016. 


xiupees per 


' W Y Blue ot 1 cnsetTsaved r . , 

fB) Capital value of 1 cuseo taken at 26 years’ purchase. 
Advantage * s taken of reduction of section of channel required owing 
111 ru g°sity and the possibility . of increasing the bed slope to gi 
velocities greater than those permissible in earflien channels. 
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No credit has been taken for saving in 66st of masonry works 
bridges and falls owing to decreased bed width. 

Case 1— 

Channel to carry 8,000 cnsecs. 


stich aS 


Earthen, slope 1 in 8,0d0. 

Permissible expenditure on lining on assumption given above Its. 48-8-6 
per hundred sq. feel. 

The velocity is increased from 3*34 feet rim per second or -91 Vo. to 
4*69 or 1*28 Vo. 


Case 2 — 

Channel to carry 4*120 cusocs. 

Slope 1 in 6,(166 unlincd, l in 5,000 or 1 in 1,000 lined. 

Permissible expenditure on lining on assumptions given above 
Its. 56-4*0 per hundred ft. slope 1 in 6,000, or 63 per hundred 
s. ft., 1 in 4,000. 

Velocity increased from 3*12 feet per sccond=*98 Vo. to 5*03 feet 
per second= 1*68 Vo. slope 1 in 5,000, and 6*65 feet per seconds 
1*74 Vo. slope l in 4,000. 

Case 3 — 

Channel to oarry 2,770 cusccs 

Slope 1 in 6,666 unlined, 1 in 5,0' O' and 1 in 4,000 lined. 

Permissible expenditure on lining on assumptions given above 
its. 65-8-0 slope 1 in 5^0 00. 

Rs. 63-4-0 slope 1 in 4;000. 

Velocity increased from == 2*82 feet per second — *97 Vo. to 4*62 
feet per second =1 *58 Vo. 1 in 6,000, or 5*11 feet per second or 

. 1*75 Vo. slope 1 in 4,00 ). 

u. The above figures arc very conservative, the value of 1 cuseo 
having been taken at 2,0U0 Rupees whereas iii the Administration Report of the 
Province the potential value was given at over 8,000 Rupees per annum. 

Further the water rates 'taken per acre are so low at ‘present that they 
can undoubtedly bear a great increase. 

Thus the water fate for vHi'eat pelr acre only represents to If mnunds 
of produce per acre on the most highly assessed canals. The fate for sugar- 
cane is only Es. 7-S-O to Es. 10 an acre, whereas in Bombay it rises to Es. 40 
per.acre. 

In view therefore of the absolute impossibility Of arriving at any 
exact estimate of the expenditure permissible on lining which is in any way 
commensurate with the benefit accruing therefrom Some approximate figure 
must he taken. The most conservative figure possible hns been postulated, viz., 
5i> per cent square feet lining in new channels running over 2,000 cusecs. 

6. Having arrived at. this figure the question aris6s as to the nature 
of the concrete lining to be used. 

It may be of a uniform rich quality concrete or in the form of a thick 
backing of leaner concrete worked up to a plastered face. Of the above two 
methods it cannot be said which will be the most efficient, taking into 
account considerations of costs. 

At any rate to assume a 6" layer of 1 : 2 : 4 Bajri Ballast concrete is 
equal to the best American practice and on that basis 100 square feet of 
6" concrete lining laid could cost Es. 50 per hundred square feet or Es. 100 per 
hundred cubic feet. The problem for solution then is, can Portland Cement be 
manufactured and delivered at site at such a- rate that will enable the Portland 
Cement concrete to be laid complete at a rate below the above figure ? Twenty- 
five per cent for Establishment charges is to be inoluded. 

Oh the. Ganges oridg'e the masonry of f he wells. "was built of a.\T : 8 J 6 
concrete artificial stones (cement being imported from England) ' at a rate 
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t fin huadrel cubic feet concrete in mould yard on river bank and Rs. 10fl 
per hundred cubic feet built into the wells works charges only. 

The question now comes of the future Portland CJemonf. mon, * ■ 


7 

iti Tndia. 


In America where large irrigation works are carried nut in remote spots 
special Cement factories are established at or near the site to supply cement 
for the one work during construction only. 


• The first step in India was a concession granted by the Punjab Govern- 
ment at the instance of Sir Louis Dano to a Oompany for manufacturing 
cement in the Salt Jtange, the conditions were very favourable to the Company 
and it was agreed that the Punjab Government would take all cement from 
the Oompany only, for 10 years, at a fixod high price. Fortunately the Com- 
pany failed to develop and the Province is free to get its cement in the cheap- 
est market. 


Since the concession in the Punjab was given, cement factories have 
opened at Bundi and Katni and they turn out cement in every way satisfac- 
tory. The only point is that they are out to make money and take advantage 
of lack .of competition and only just undersell the home product so as to 
make as large a profit as possible. It may be said that their profits are not 
large, bat there is no reason to assume when the conditions 
for materials aro more favourable than, at home on the Medway, and Indian 
labour is so cheap, that the cost of manufacture out here is higher than at 
home. During the War owing to difficulty in getting parts, etc., for the plant 
costs may he more than usual. 


Prior to the War conditions becoming acute cement was quoted by 
them in large consignments for Rs. 50 a ton equivalent to (1 ton= barrel 
say 6J barrels) 56-i-oJ a little less than 9 rupees a barrel delivered at Doraha 
Station on the Sirhind Canal, this was a distinct improvement on any rate that 
had been obtained before. The stock rate for English cement in Ludhiana 
Division varies from Rs. 12-4-0 to Rs. 12-12 0 per barrel. Probably the price 
at Katni is high owing to the cost of carriage of coal to the works ; certainly it 
is long Railway haul from Katni to the Punjab. 


8. The question is, cannot manufacture be carried out in the Punjab ? 
There is no doubt that a cheap cement would develop a market ; earlier it has 
been shown what rates would enable it to compete with knnkar and white lime 
purely on a question of relative cost apart from its greater strength eaabling 
lighter walls to be built. 


Further in addition to the general market there is the intense demand 
of the Irrigation Department for a cement at such a price that will enable 
cement lining of old canals to bo undertaken. Were cement to be manufactured 
to meet this demand, the outturn required would be enormous. As an indica- 
tion it may be mentioned that the wetted areas of tho Alain Line and Branches 
ot 3 of the Ganals are as follows 

MUliom square feet. 


Upper Bari Doab Canal 

■ •• ••• 

1,23 

Sirhind Canal 

1 »•* 

1,34 

LowerChenab Canal 

... 

1,76 



4,33 


withT? 5 ' 9 6 linin S> that gives 217,000j000 -cubic feet of concrete required or 
WrJt, • 4 ° 0ncre i :e about 50,000,000 cubic feet of cement or 12 million 
_ / '^ald be the requirements to lin£ only the Main Line and 

2S£Z - ■■ 


•account of cons- 


tWa w ^.°i e Fun jab i s more or less an ' alluvial plain starting from 

4 _ y® 8 re heved by the Salt Range as ' a geological museum. 
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A cement factory in the Salt Bange is a possibility and probably -would 
be more advantageously placed than Katni in having fuel' at hand although 
the materials might not he so conveniently available. 

10. *Again oil has been discovered at Attock and. North-West Frontier 
Province and across the Frontier in tribal territory and is being prospected in ' 
the Province, and oil forms a cheap and efficient fuel easily transportable to any 
centre in the Punjab where the materials are available for, cement. v 

It is believed that Patiala granted a, concession for Portland Cement 
manufacture at or near Chandigarh below Kalka but nothing has so far deve- 
loped. There may be other sites in the foot hills of the Himalayas where the 
materials exist. The Kroll Hill near Barog Station on, the Kalka- Simla Bail- 
way is said to contain all the materials necessary for cement manufacture in 
natural deposits as at Katni. 

11. There is no doubt that the question of a supply in the Punjab of 
high class Portland Cement at a rate comparable with the price in England 
is one which strongly affects the future material progress and prosperity of the 
Province. 

It is not known if the ‘‘Geological Survey of India Department have 
been consulted, hut it would appear to he desirable to consult them first to 
avoid unnecessary time and labour being wasted in considering proposals 
which did not take into account all the available information. 

12. The price of Portland Cement in .America varies from Bs. 3*3 to 
Bs. d'8 per barrel and if it could be obtained in the Punjab at or near 
that price the whole aspect of Civil and Irrigation ^ orks \yould he revolu- 
tionized. 

An appendix (C.-2) is given shewing the cost of lining laid in America 
on the Franklin Canal, obtained from Engineering News of 10th September 
1914. The rates come within that as shewn to he possible above, but there is 
no doubt with the cheaper labour available in India that these rates could be 
much reduced if cement were available at a similar rate. 

13. It was stated in paragraph 7 that the stock rate for Portland 
Cement in Ludhiana Division was Bs. 12-4-0 to Bs. 12-12-0 per barrel. 

The cost in England entered in Indents was G shillings per barrel or 
Rs. 4-8-0. The debits accepted in 1912 amounted to Rs. 4- 6-6 and Bs. 4-7-0 
per barrel. The cost of a barrel as given in Government of India Circular 
8 P. W. of 6th April 1913 is 1/3 0 to 2/- shillings or Re. 1-6-0 to Re. 1-8-0. 
The cost of the cement in England a barrel is therefore Its. 4-8-0 less Be. 1-8-0, 
say Bs. 3. A barrel contains 1 cubic feet 360 lbs net, so the cost per ton F.O.B. 
in England of the cement without barrel is Bs. 3x~^° = 18’66 Bupees a ton. 

This is practically the same as the figure of 24 shillings a ton (Es. *18) 
which I carry in my head from English experience in ihe Admirality. 

14. It is therefore perfectly plain from paragraph 2 above that if 
cement were put on the market in the Punjab at a price approximating to the 
English price it would hold the market against all other limes and make con- 
crete lining of channels a very remunerative proposition. 

16. The benefit of lining has only been calculated on the cost of water 
saved, no value can be assigned to the damage caused by waterlogging throw- 
ing land out of cultivation or deterioration to the health of the people. 

There is further the saving of the necessity of making expensive endea- 
vours to cure waterlogging by drainage and pumping, none of which are pro- 
ductive and place a heavy financial burden on the canal systems. 

H. W. NICHOLSON, B.So., A.M.I.O.E., 
Executive Engineer , Project Division, Sir hind Canal . 



122 


APPENDIX C-2. 


* t 

Details of concrete lining Franklin Canal, Rio Grande 
(Engineering News of 10th September 1914). 

Rb. 

Labour per 8 Lours day ••• — — 8 

Carpenter ••• 

Side slopes J : 1 laid with forms 

1 ; 1 laid without forms 
Earth tamped up to forms before concrete kid 
Height of slope 8 feet 

Concrete used 1 s 3 : 5 surface left rough and plastered ' . 
with 1 : 3 mortnr. 

Expansion joints left every BO feet thus 


a.' r. 
12 0 
0 0 



With Forms 

Without Form s. 


Square feet 

Square feet. 

Quantities laid ... 

203,835 

« 

129,824 


Rs. 

Rs. 

Total cost 

1,00,960 

39,435 

Rates per 100 square feet — 



Engineering supervision ... 

1*80 

1-8 

Forms labour and material... 

8-25 

•9 

Concrete material and mixing 

20-61 

19-8 

Concrete pkcing and finishing 

0-45 

3-9 

Total 

37*20 

26-4 

Back filling and Trimming 

12‘30 

5-1 ' 


49-5 

31 5 Rs. per 100 



square feet. 


148‘5 

94*5 Rs. per 10,0 


cubic feet. 


Noras (1) Materials used In concrote cost B«. 39-C-O por 100 cnblo foot concrete. 

, (2) Rateo worn an arerngo 10 per cent higher owing to night work being done. 
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Analysis of rate of Rs. .20 per hundred for lining. 

Assumed to be of Kankar 'I ue conorete 6" thieb. 


Mortar. 

In concrete locally 
Sirhind Canal. 

50 o.ft. Kankar lime at Hs. 33 % o.ft. 

. Rs. a. r. 

= 16 8 0 

33-3 o.ft. Surkhi at Rs. 18 % c.ft. ... 

= 600 

16-6 c.ft. white lime at Rs. 50 % c.ft. 

= 854 

1 maund of white lime at Re, 1, maund, 
giving 2 c.ft. of slaked lime per maund. 

' > 

Water, work charged establishment, etc. ... 

12 8 

Cost of mortar per % c.ft. ... ... 

32 0 0 


Normal concrete 

Re. 

112-5 c.ffc. Ballast at Rs. 10 % ... = 11*26 

40 c,ft. Mortar at Rs. 82 % - ... = 12'8 

Labour at Rs. 5 % ... = 5*0 

29 05 

say ... SO 

Concrete for lining. 

Rs. 

Cost of normal concrete % ... 80‘0 

Add for small ballast Rs. 2 % ... 2 25 

Add for 50 % of mortar ... 3*2 

10 o.ft. at 32 % 

Add for extra labour in finishing surface 4*5 

and excavation of 50 c.ft. of earth par 
1.00 s.fb. of couorete. 

39-95 

, »ay ... 40 % o.ft. 

That is for 6" lining 20 % s.ft. 


H. W. NICHOLSON, B.S6., A.M.I.C.E., 
Executive Engineer, Project Division, Sirhind Canal. 
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Correspondence on the subject of occupiers’ rates. - 

Uo, 2 I 5 -KJ., doted I.flhor'o, (bofitli March 2918. 

From— The Chief Engineer, Irrigation Works, Ponjob. 

To— The Superintending Engineor, Strliind Canal Circlo 


i HAVE'tlie honour to forward 2 copies each of the letters noted in the 

margin for guidance m the preparation of Finan- 
cial statements, etc., of the Bhakra Project (1 copy 
of each is for the ’Executive Engineer, ‘Project 
Division!, and to add that it would make these 
Financial statements far too complicated and 
lengthy if Financial Commissioners’ figures are 
rigidly adhered to for each tract and that it will 
probably suffice for present purposes if suitable all 
round averages arc struck 'and calculations thus 
reduced to reasonable limits. 


J, Irrigation Branch letter Xo, 0115- 
BJ;, dated 27th July 10 1 7. and enclosure!. 

2. Senior Secretary to Financial Com- 
missioners' Punjab. letter Xo. 261-564-1. 
dated lUtli December 1017. and enclosures. 

3. Irrigation Branch letter Xo 127- 

B.I.. dated 6th February 191S, and enclo- 
sures. . 

4. Senior Secretary to Financial Com- 
missioners’ Pnnjab, letter Xo. 261 — 651-2. 
dated 22nd February 19 18, 


Xo. 0116-li I., dated 27th July 1017. 

Frem— The Chief Engineer, Irrigation Works, Pnnjab, 

To— Tbo Senior Secretary to the F.naucisl Commiuioner*, Punjab. 


I have the honour to send a map showing in colour wash areas the irri- 
gation of which is being considered in the Blink rn Dam Project and to enquire 
what rates should he adopted in the preliminary project in our financial returns. 

2. It will be seen that the areas are adjacent to the Sirhind and 
Western Jumna Canals and it is probable that ultimately the schedule of rates 
of the caual from which each area is served will he applied to that area, if it is 
not decided to adopt one uniform schedule for the whole scries of channels served 
by the both canals. 

For present purposes, however, wo arc chiefly concerned with what all 
round rates for receipts direct aud indirect may he ndopted for project purposes. 

3. The average receipts on the Sirhind and Western Jumna Canals per 
acre assessed for past 3 years are as under : - 



Occupier*’ rate. 

Oilier direct 
receipt*. 

Total direct 
receipt*. 

Indirect 

receipts. 

SrrtnjND Canal. 


' 



1913-14 ... 

4-0* 

•34 

4SB 

•04 

1914-16 «. 

3-89 

•38 

4-27 

■03 

1915-16 

1 

4*10 

•37 

4-47 

•10 

Western Jumna Canal. 


1 



1013-14 ... 

40i (4 69) 

•10 

4'SS (4 68) - 

•31 

i 

1914-16 ... 

3-47(486) 

•10 

3-93 (4-65) 

•38 

1916-16 .. 

3-79 (4 4S) 

•18 

3-67 (4 66) 

•31 


The figures in brackets show what the average occupiers’ rate would have 
been if the present schedule of rate? had besu in force during these 3 years- and 
the calculations are given in statements attached to this letter. 


s The crops likely to be grown on the new areas will probably approxi* 
mate on the whole nearer to those on the Sirhind than on the Western Jumna 
Canal and the chief kharif crops will probably 1)3 jowar, bajra, moth, til, gawara 
and melons, and the chief rabi crops wheat, barley and gram. , 

„„ r»+?L th !? e °i r cumstances I do not think we can safely accept a higher aver- 
■ ° direot receipts than 4- or at outside 4*2. ’ 

■nrirViinai^f receipts the present land revenue rates are believed to be 

"mSriga^on Pr ° 3 besivei credit fornof; l-*-**™ 1-4-0 on all 
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4. It may be explained that a connecting channel "will be made from 
Patiala to Mandi on the Birsa Branch, which below that point will become part 
Of the Sirhind Canal and that the areas marked on plans A, B, C, J, K, T, R, u, 
N, O, P, G also will be served from it and possibly other unlettered hut’ 
Coloured areas further south. 

But the Tosham, Bari Bhalaut and Kohana area, and possibly the .lund 
area near Bhiwani railway station will be irrigated by the Western Jumna Canal 
system. 

6. The area Ij now irrigated by the Grey Canals must also be consider- 
bd ; it will perhaps be thought' right to follow the same rates here as recently ac- 
cepted for the Sutlej Valley Project. 

6. Like area P„ 'areas P a and G. will only receive kharif irriga- 
tion and rabi first waterings, and for these 2 areas T would be glad to know what 
figures you would advise for adoption for (a) direct and ( b ) indirect receipts. 
‘AH other new areas will receive perennial irrigation. 

7. The cultivation on the Rang'd tract is ’highly precarious according 
'to Mr. Townsend’s settlement report' and assured perennial irrigation should be 
welcome and there seems no good reason why the same rate 4 or even 4" 2 dis- 
cussed in paragraph 3 should not be adopted here for direct receipts, and 1/4 
for indirect receipts, but from -this should be deducted the value of the annual 
irrigation of the past few years at about Re. 0-12-0 per ncre. 

Similar treatment might be accorded -to the area now served by the 
'Northern Ghaggar Canal to which it is proposed to , give perennial irriga- 
tion under the Bhakra project, but in this case the project apparently can take 
credit for 'full indirect receipts only for the new area. 

, 8, How far we are justified in the special circumstances of this project, 

'when the water will be brought to the land, with great difficulty and expense 
in putting the rate high, is a matter for consideration. The preparation of im- 
portant projects is much simplified if undue weight has not to be given to ex- 
treme'economy of design, while the brighter the financial prospects the more 
readily is sanction accorded. Por these reasons, remembering that the exten- 
sion of irrigation to new areas brings many indirect benefits in its train, wo 
Should not be too conservative in our estimates of .probable returns. In the 
past such estimates have been handsomely exceeded. 
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• Class. Nature of crops. Area assessed. ' Bate. .Amount assessed. 
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Total ... 870,485 ... 88,01,446 0 0 or 4-86 per acre assessed. 
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No. 251-664*1, doted lOtli December 1917. 

From— Tlio Senior Secretory to tbo Financial Commiesloneri, Punjab, 

To-Tlio Chief Engineer, Irrigation Work*, Punjab. 

In reply to your letter No. 0115-B. T., dated 27th July 1917, I am 
directed to forward a copy of the Financial Commissioner s note, dated 24th. 
November 1917, on the Bhakra Darn Project. 

2. A copy of the statement showing ccrlain particulars of the areas 
proposed to be irrigated from the Bhakra Bam referred to in the note accom- 
panies. 


Note, dated 24 tb November 1017, by the rinnneial Commissioner, Punjab, on tbo Bliafera Dam Project. 

1. The case is not on easy one to deal with owing mainly to the wide 

dispersion and the very varying character of the 
Preliminary. numerous tracts or blocks to be dealt with. Their 

identification with the different assessment circles of the districts and states in 
which they are included has also hcen a matter of very considerable difficulty, 
more especially in the ease of flic 1 1 olitak district, where there has been a post- 
settlement disruption of circles owing to the abolition of the Sampla tahsil. 
The identification has been carried out os far as possible in columns 1—9 of the 
attached statement. The other columns are self-explanatory. I propose to 
deal with each block as far ns possible seriatim. 

2 . 


Direct nnd indirect receipt' 


As regards direct {occupiers’ rates) receipts, I propose to base my esti- 
mates on the figures furnished in paragraph 3 of 
the Chief Engineer’s letter; modifying them 
where necessary witli reference to general consideration of soil, climate, the 
present state of agriculture, etc. For the indirect receipts what is required is 
an estimate, based on the somewhat meagre data available, of the probable dif- 
ference which after the introduction of canal irrigat ion will emerge between the 
net rental per acre of irrigated nnd unirrignied .land nnd of the proportion of this 
difference which it will in practice be possible to take as a canal advantage land 
revenue in the shape of a fluctuating into on area sown, or less probably in the 
form of a fixed nuliri parta. In estimating indirect receipts 1 shall give weight 
to the consideration that though land at present uncultivated is generally in the 
tracts concerned capable of precarious barani cultivation without canal irriga- 
tion, nevertheless it will he the introduction of the latter which will in fact 
induce the bringing of such land under the plough. N o estimates (hat. it is pos- 
sible to frame at this stage can of course claim anything approaching mathe- 
matical accuracy. In the case of the Native Stn{cs concerned no question of 
indirect eredit can arise. 


3. As regards the districts at present scrvedjiy the "Western Jumna Canal, 

Ifarnnl, Bolifnk and Bissm% it is to be borne in 
toffi! prc8cnl mhTU ^ in r ' Hnin ,lis - mind tlmt the only land revenue assessment of the 

nature of canal or water advantage which is at 
present levied is a light nnhri-parla, which is scarcely a “ wet '* assessment at 
all, and that the difference between nabri and barani rentals is in fact not nssessed 
to land revenue. For an explanation of this stato of things refcrcnco may be 
made to— v _ 

Final Settlement Bcporfc of fiohtak, paragraph 3S. 

» » » of Knrnal, paragraphs 46 aud 47. 

>» » ii of Hissar, paragraph 20. 

The existing nahri-parla imposed on the above districts on canal-irrigated 
land is thus no sort of indication of possible futuro indirect receipts from tbo 
Bhakra Dam Project, 

4. Block No. -1 comprises unirrigated portions of the Bohlak and 
' Block Ko. i. ~ Jhajjnr tahsils there boing adjacent Western 

BeriBhviwiimai'niBohtumEiart'ion,. Joiuna Canal irrigation on the north and east. 

' . The chief can ah irrigated crops will no doubt bo 

cotton and 'wheat with, a good deal of cano as 4 ini ho former ]S T ahri fl circle of 
Sampla. • The crop area, statistics of {hat cnqle give an all round average 
incidence of Its, 5’3 per acre irrigated foirihc pVescht occupiers’ rates and indicate. 
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that Es. 4*6 per acre irrigated is prpbnbly a fairly safe estimate of total direct 
receipts, the present Western Jumna Canal rates being adopted for the pur- 
pose. As regards indirect receipts it appears from paragraph 38 of the Rohtak 
Pinal Settlement Report that a canal water-advantage rate of from Re. 1 to 
Re. 1-8-0 per acre irrigated would have been considered suitable for the more 
Northern Gobana tahsil. For the old Sampla tahsil, in which a part of this' 
block was included, the statistics available in the Assessment Report prepared 
in 1908 point to a figure lying between Re. ] and Re. 1-1 2-0 per acre irri- 
gated. Rupees 1*26 per aero will, I think, bo a perfectly safe figure to take t\9 an 
estimate for indirect (canal advantage) receipts. ' . 


5. Block No. 2 includes portions of the Blmwani and iiansi tahsils 

of Ilissar and a small area in the Golmna tahsil 
pi lock No. 2 . of Rohtak. Judging from the available statistics 

Toiham Eitemion, Br.tMu of llic adjacent Nahri assessment circle of the 

Iiansi tahsil the chief canal -irrigated crop will be cotton with some wheat and’ 
gram. Rupees 4*2 per acre irrigated is a fairly full estimate of direct receipts 
based on the present Western Jumna Canal occupiers’ rates. From column 11 
of Statement XIV attached to the Iiansi- FI issar Assessment Report prepared in 
190!) the difference between nahri and lwrani cash rentals in the Bansi Naim 
circle was Rs. 2 per aero. This „ indicates a canal advantage rate of Re. 1 
per acre irrigated as a full estimate of indirect receipts. Possibly Re. 0 ; 7<3 per 
acre would bo safer. 


6. It appears that Block No. 3, which is marked TJ on Iho map, 

includes portions of the Ilissar and Uansi tahsils 
Dfoci- a o. 3. and that it will under tho contemplated schomo 

Birwain i.sun.ion, Knti . receive perennial irrigation from tho extended 

Sirliind Canal system. Having regard to the situation of the tract it is pro- 
bably best to base tho estimate of direct receipts on the present Western Jumna 
'Canal rates given in tho statements appended to the Chief Engineer’s letter. 
The crop statistics of the B issar Nahri circle given in paragraph 25 of the lost 



receipts. 


7. Block No. 4, marked R on the map, is the upper portion of the 
Dior* \o 4 -Patehabad tahsil of the Ilissar district and is to 

Tokoim-iungoi Tract, BriiiOi. rccoivo percmiial irrigation from the extended 

Sirliind system hut for the purposes of the esti- 
-mate I propose to use the present Western Jumna Canal rates. Prom the 
statistics given in the hatch ah ad Assessment Report it appears that in tho 
adjacent Nahri circle of that talisil the chief canal irrigated crops are cotton 
and gram and some wheat. The block includes a good deal of hard clay soil- in 
the Naili assessment circle, where under perennial irrigation tho chief crops will 
probably he rice and gram, while in the remainder the irrigated cropping will pro- 
bably he much the same as in the Nahri circle. Rupees 8*75 per acre irrigated 
may, I think, bo taken as a fairly safe estimate of direct recoipts for this blook 
from which, however must ho made tho deduction mentioned in paragraph 7 of 
• the Chief Engineer’s letter. Rupee I per acre may be adopted for indirect 
receipts as in Block No. 3. 


8 . 


JBlooJc , 

Ol Siwn-ltcwnri 

way, British 


This block lies south and south-east of Sirsa town and * .comprises jat 
lock So. 6. • * present unirrigated tract iii tho Ilissar, Fateh- 

•«to£ Siwa-Hcwnri Boa. , ahad and Sm-n tahsils. The western portion of 
of those tniiRilc wh it includes a large part of the sandy Bagar circles 

I— mis for 
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9. This block lies in the south-western comer f o£ the Sirsa tahsil and is 

• 1 Jn/1 ^ Ka \ Oih flccnccmnnf t . 


Biotic No.f. 


included in the Naili assessment circle. 


Bloch B'o. 7. 

Toliann Rangoi Tract, British, nosl of 
Dudnl. 

Block* Not, 8 9. 

Rohri-Chnutnla (A 9) Tract, British. 


Southern Ghaggar 2Zi Tract Kharif it appears possibly receive non-perenniaHrrTgl 1 
Extonsione. tion iroin the Sxrsa jd ranch of the extended Sir- 

hind system. Much of the soil is high lying and sandy. Probably R s . 2*25 
and Re. *75 per acre irrigated may lxe taken as fail estimates for direct and in- 
direct receipts, respectively. 

10. These three blocks may conveniently be dealt with together They 

arc marked as T, K, J & A on the map, and form- 
ing a continuous tract include the whole of the 
llohi and much of the Naili assessment circles of 
the Sirsa tahsil. It is proposed to give them 
perennial irrigation from the Sirhind system. I 
shall base my est imat e of direct receipts on the present Sirhind Canal rates. 
The soil of the llohi is generally a light loam, while in the Naili there is clay in 
the old bed of the Ghaggar and sandy soil elsewhere. Irrigated cropping in the 
►Sirsa Rohi will probably follow the present lines of that of the Pazilka Rohi, 
which is extensively served by the Sirhind Canal ; the main staples being wheat 
and gram;, each covering about one-third of the total annual canal irrigated 
mature area, and the balance consisting mostly of inferior kharif crops. l ? or 
total direct receipts 11s. 3‘75 per acre irrigated will, I think, bo a full estimate of 
total direct receipts for the combined area included in the three blocks under 
consideration. In comparison with the above it may he noted that the average 
all round incidence of Sirhind Canal occupiers’ rates assessed in the adjoining 
Pazilka Rohi Circle during the quinquennium 190S-09 to 1 '.>12-1 3 was 11s. 3-V--1 j 
per acre (Pazilka Assessment Report, paragraph 57). As regards indirect re* 


• Block Bo, 10. 

Pntialn- Kaithal Tract bttnocn Snrusti 
Bala and Sir=a Branch, British. 


per acre (Pazilka Assessment Report, paragra^ „ 

ceipts it may be observed that the fixed nahri-partn recently imposed in the 
Pazilka Rohi was only 2 annas per acre. 1 lie reasons for so low a rate will be 
found in the Assessment Report and in the Reviews and orders thereon. The 
light rate in no way represents the full difference between nahri and barnni 
Centals. Prom the statistics given in paragraph 46 and statement XV, column 
21), of the Pazilka Assessment Report the difference would appear to he not far 
if at all less than Rs. 2’ per acre irrigated. This points to a canal advantage 
ratd of Re. 1 per acre on the whole. Rupee *75 per acre irrigated may be taken 
as a fair, possibly lenient, estimate of future indirect receipts from perennial 
Sirhind irrigation in the Sirsa Rohi ; and 'this figure may accordingly he adopted 
for blocks 7, 8 and 9. 

11. Block No. 10, marked 0 on the map, occupies the central portion of 

the Kaithal tahsil of llie Karnal district and in- 
cludes portions of four assessment ciicles, Nardak, 
Bangar, Bangar 1‘chowa and Naili. It appears 
to be partly irrigated at present from the Western 
Jumna and Sarusti Canals. It is proposed to give it perennial irrigation as now 
from the Sirsa Branch of the former. The chic! irrigated staples in the N ardak 
and Bandar circles are in the former cane, cotton, vice and wheat, and in the 
latter cotton, wheat and gram. The average incidence of the present Western 
Jumna Canal occupiers’ rates in the two circles appears to he about Rs. v7 and 
Rfe. 4 per acre irrigated respectively. In the Bangar I’chowa and aili circles 
canal irrigation is confined to the Sarusti, the main staples being rice and gram. 
The applicatidn of the present Western J urana Canal rates to this irrigation 
would i estimate yield all round incidences of about Rs. 3'u and Rs. *i*h per 
acre matured in the two circles, respectively, the proportion of rice in the Naili 
being high. On the basis of the above figures Rs. 4’.'> per ncro irrigated is pro- 
bably not too high an estimate of total direct ’receipts from the new irrigation 
contemplated in Block No. 10. As regards' indirect receipts the difference 
between- average nahri and barnni rentals per acre irrigated in the Kaithal, 
Nardak and 'Bangar circles appear from the figures given in paragraphs 17 and 
38' 6f the last Assessment, 'Report to havo been in 190 8 approximately as 
follo'ws 


Nardak 

B&ugar 


By latai rants. 

Rs. a. r. 

1 14 0 

.'.'’I’. 13 5 


By cash tints. 


Rs., A. 
1 2 
‘1 12 


r. 

2 

o 
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Prom paragraph 23 of the same report it appears that Mr. Stow considered . 
that Re. 1-S-O and lie. 1-6-0 per acre would have been suitable rates for a 
fixed canal advantage in the irrigated portions of the Xardak and hangar circles, 
respectively, 'these figures fully justify an estimate of Lie. 1*3, and possibly 
Re. jL'jf per acre irrigated for indirect (canal advantage) receipts on the new 
irrigation contemplated in Block No. 10 in connection with the 'Bhafera Dam 
Scheme. 

12. This block includes the area marked M and N 'on the map. 

They include portion of the Naili, Andarwar and 
“ ‘ Powadh Circles of the Kaithal tahsil. Apparent- 

p»t;»u Kaithal Tract, north of , ]y there is at present some small amount of 
8arnrtl * irrigation from the Sarusti Canal while it is pro- 

posed to give a perennial supply from the Sirsa Branch. The tract under 
consideration is not a prosperous one and accordingly I would not put the 
estimates at higher than Rs. 4 per acre irrigated for direct and Re. 1 for 
indirect receipts. 

13. Block No. 12, marked F on the map, comprises the area now 

irrigated hy the Grey (Inundation) Canals in the 
0 i "' Zirh, M oga and Eerozepore tahsils of the Eeroze- 

Grey canal Tr«t, north of Sntiej p ore district. It is apparently contemplated 
■ (rath of sntiej navigation Channel. that it -will receive non-perennial irrigation from 

the modified SirhinA Canal system. 1 agree' with 
the Chief Engineer (paragraph 5 of his letter) that the estimated rates 
accepted recently for the Sutlej Valley Project (paragraph 8 of my note, dated 
3rd July 1917) maybe adopted in this case also ; that is direct receipts Re. T25 
per acre irrigated aad indirect Re. ‘75. The first of these two rates is decidedly 
lenient but there are special circumstances to he considered. 

14. This block appears to comprise two detached pieces, one marked 

M G in the northern portion of the Muktsar 

j tahsil of Eerozepore and the other (unlettered) 

Huktsor-Hithnr. i n the Eerozepore tahsil. In both there is at 

present a little irrigation from the Grey Canal system. Erom paragraph 
6 of the Chief Engineer’s letter it appears that it is proposed to give non- 
perennial irrigation from the modified Sirhind system. The same rates may 
therefore he assessed as in the case, of Block No. 12, that is Re. 1*25 per 
acre irrigated direct and Re. -75 indirect. 

16. The block lettered E on the map includes the Utar and Rohi Assess.- 

ment Circles of the Muktsar and Fazilka tahsils 
of the Eerozepore district. Except for the Utar 
of Eazilka the tract is already fully irrigated 
perennially hy the existing Sirhind Canal system. It is not mentioned in the 
Chief Engineer's letter, so that apparently no proposals regarding it are 
required. 

16. The various blocks shown in the map as included in Native States 


Block Ho. E. 

Existing Abobar Branch Tract. 


Blocks included in Native states. 

Bikaner, west of Gheggnr. 

Bikaner to bo irrigated from Bohri 
Chantaln (A-9) Distribna'ries. 

p Bikaner, south of Ghaggar, non peren- 
nial. 

Bikaner included in tract south-west of 
Sirsa-Bewaxi Railway. 

Badri Tract in Jind. ‘ 

Patiala. - 

Fntiala-Kaithal Tract. 

Tobaua Branch Irrigation. 

Uehana Tract. 

. Dndal Tract, 


may he dealt with together. The block 'lettered C 
lies in Bikaner and for it perennial irrigation 
from the Sirhind system is proposed. Reference is 
invited to paragraph 11 of my note, dated 3rd 
July 1917, already quoted, regarding the forecast 
rates for the Sutlej Valley Project. For Block 
C Rs. 3*76 per acre irrigated may he taken as a 
fair, perhaps full, estimate of direct’ receipts. 
For the Block lettered B (also in Bikaner) the 
same rate of 3*76 per acre irrigated proposed 
in paragraph 10 above for Blocks Nos. 7, 8 and 
J ' in adjoining- British territory may be adopted. 
For the. .Block of non- perennial irrigation pro- 
posed. for Bikanfer to the west and south of the 
Sirsa’ fahsil the -same rate may be adopted for 


; direct,' receipts as has been proposed for Block 
t - ^ T ° ; 6 :in - paragraph 9, that is lis.- 2*25 per acre 
irrigated , while that suggested in paragraph 8 for'Block No. 6 will’ possible 
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a 'ait the perennial irrigation which it is proposed to introduce into the 
tract of Bikaner territory which lies to the south of the above block. l? or 
small area of Jind,- south-west • of Bhiwani, fur which tae perennial irrio. a . 
tion from the Western Jumna Canal may be possible, Us. t per acte irrigat- 
ecLis probably a full estimate of direct receipts, i? or the small area of 
Patiala terrilory coloured with yellow marks in the map direct receipts may, 
I think, be estimated at not less than Ks. 4‘25 per acre irrigated. 

17. The estimates proposed in above paragraphs are collected in the 
statement below : — 


Statement showing direct revenue per acre for kharif channels on the 
average of 3 years 1914-15 to 1916-17 in the Ludhiana Division, 

Sirhind Canal- 


Kama of Distributary. 

J 

KHARIF. 

RAB1. 

O 

M-1 

nS 

u 

. «- 
u. 

at 

VI 

(M 

CJ 

0 . 
"I 

3 5 
£ 

Area irrigated. 

*3 

Cl 

P 

o 

§ 

2 

C 

< 

Revenue pee 

ACRE. 

1 

'Zi 

CJ 

u. 

§ 

s 

0 

S 

•31? 

Area irrigated. 

» 

Cl 

00 

' 8 

K 

- a 

c3 

K 

< 

Revenue per 
aobe. 

On area irrigated. 

CJ 

09 

in 

S’ 

V 

cl 

e3 

g 

s 

O 

On area irrigated. 

r6 

3 

s 

to 

3 

c3 

S - 

c 

O 


Bs. 

Acres. 

Acres. 



Rs. 

Acres. 

Acres. 



Kbanpur 

16,033 

2,657 

2,649 

6-00 

6-67 

3,642 

2,047 

2,014 

1-78 

1-78 

Jassowal 

6,776 

1,454 

1,453 

4-66 

4-66 

1,711 

1,103 

1,102 

1-55 

1*56 

Akalgarh 

2,286 

491 

487 

4-65 

4-69 

GOO 

377 

377 

1-59 

1*69 

Chupki 

330 

58 

68 

6-69 

5-69 

35 

20 

20 

1-75 

1*76 

Pakhowal 

10,717 

2,156 

2,144 

4-97 

4-84 

2,415 

1,652 

1,549 

1-56 

1*B6 

Talwandi 

8,496 

1,978 

• 1,9j0 

4-31 

4-33 

2,641 

1,639 

1,687 

1-61 

1*61 

Pohir 

535 

143 

143 

4-44 

4-44 

106 

. 70 

70 

1-52 

1*52 

D.hlon .- 

6,322 

1,262 

1,255 

6-00 

6-03 

1,207 

796 

795 

1*51 

1-51 

TotAIi ... 

61,776 

10,471 

10,425 

... 

... 

12,646 

7,768 

• 7,769 

... 

... 

Average of all cbannols ... 

- 4-87 

44 9 


1-62 

1-68 


Average for the year on urea irrigated 


assessed 


{ 61.776-12,646 
" 1 10,425— 7.759 


3-53 


3-64 


2su. 127-11. 1., dated 5th February 191S. 

From — The Chief Engineer, Irrigation Works, Punjab, 
s To — 1 lie Senior Secretory to tho Financial Commissioners, Punjab. 

With reference to your letter No. 251-554*1, dated 19th December 
1917, forwarding a copy of 1'inancial Commissioner’s note, dated 24th Novem- 
ber 1917, on the Bhakra I am .Project, I have the honour to suggest that 
paragraph 14 of that note requires reconsideration. 

There are 2 tracts ; the first F a comprising both part of Faridkot State 
and the area corth of it coloured red and extending roughly to the Sutlej 
Navigation Channel, all hounded by green, line ; the second tract is G, south 
of Faridkot. 

There is in reality no irrigation in the areas for which Financial 
Commissioner is now asked to fix rates. The map, which is only a rough indica- 
tion of localities, may- have been misleading in this respect,' as it included 
Ferozepore Station round which; -I believe, there is some irrigation from the Grey 
Inundation Canals. But for the present purposes we want rates for the areas 
outside -. the tract now touched by the tircy-, Canal system, i.e., for blocks 
p.andG^ v' 

** , . * r * -*7 , 

These tracts will be served by kharif channels leading direct, from the 
present Sirhind Canal, system and. there seems no reason- why we should -not. 
adopt the same occupiers’ rates as now in force on-^hat canal.' ' - • - " 
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For the purely kharif distributaries on that canal I find that, as per 
detailed statement below, the average direct receipts are 4i’S7 and l - 62 per 
acre irrigated in kharif and rabi, respectively, the rabi rates representing 1st 
waterings and the average rate for both crops is 3‘63 per acre, , 

- I suggest, therefore, that for financial forecasts we assume 3*5 T> e ' r 
acre irrigated for direct receipts instead of 1‘ 25. 1 

2. In Financial Commissioner’s note, paragraph 2, it re said that in 
the case of Native States no question of indirect credits can arise. This is 
of course true in the sense it was written, hut for project purposes, though 
the Indian Government will not receive these indirect Credits, it is necessary 
to estimate them so that the project as a whole can he examined with 
reference to its financial advantages to each of the parties. Supreme Govern- 
ment and Native States, who will he interested in it. 

For all the Native States concerned, Bikaner, .lind, Patiala and Faridhot 
(omitted from the summary of Financial Commissioner’s proposals) it is 
suggested that in preparing the financial returns, which must go with the 
project, 1*26 per acre irrigated be adopted. 


Summary of proposals 



; 

Letter 
if any 
in map. 



Esmt \TP.D VUTBItE RECEIPTS 

pm AOnr ihiuoatei*. 

Number of Block. 

District or State"! 
in Which included. 

Nature of Irrigation 
proposed. 

Direct. 

Indirect. 

Ttftal. 

, 


British territory. 







■ 


Ha. 

'Ba. 

Bs , 

Block 1 

j 

•• 

... 

Itohtak 

• •• 

Perennial 

... 

45 

1*15 

6-76 

Block 3 

• « 

... 

lli'vur and Rolitalc 

Fercnnl.l , 

... 

4-2 

1 

6-2 

Block 3 


u 

Ui"ar 

... 

Pcxenn’al 


4 

1 

6 

Block 4 


B 

Hl^ar 

... 

Perennial 


3-76 

1 

4-76 

"Block 5 

•• 

... 

Hls'ur 


Perennial 

... 

8=3 

1 

4*3 

Block S 

... 

... 

Hi«nr 

... 

Non-pcrcanml 

... 

2*26 

•76 

3 

Block 7 

..r 

T 

Ilisvar 


... 


M» 

... 


Block 8 

...S 

R ) 








Block 9 

1 


Sir a 


Perennial 


3 76 

' -76 

4-60 


A 5 







Block 10 

... 

0 

Knrnal 

... 

Tcrennial 

.. 

4*5 

1-3 

6-8 

Block 11 

... 

MAN 

Rtirr.al 


Peicnnlal 

... 

4 

1 

6 

, 


C F 1 








Block 12 


l x ! 

Fororcporo 

... 

Non-pcronnial 

... 

1-2S 

•76 

<* 

Block 13 

... 

G 

Toroicporc 


Non.pcrrnnial 

.. 

1-25 

•76 

3 

... 


E 

Foroseporo 

•• 

... 


... 

... 

... 





Native States. 





... 


C 

i BtkonoT 


Perennial 


8-76 



... 


B 

Bikaner s 

j ... 

... 


3-75 


... 1 

... 


... 

Bikaner 

/ 

”... 

Non-perennial 

M. 

2-26 

*•1 1 




... 

Sind 

* 

* ... 

Perennial 


. 4 

* 

* i 





V, 





... 

... 


... 

Batibla 

"•> 

t Perennial 

r“ 

4-26 

•»r 

! 


r 
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No. 251-564-2, dated 22nd February 1918. _ 

From — The Senior Secretary t, tho Financial Commissioners, Pnnjab. 
To-The Chief Engineer, Irrigation Works, Punjab. 


In reply to your letter Mo. 127-11. C. dated 5th Fehruapr 1»18, regard- 
iiio- the Bhakra "Dam Proicot, I am directed to say that Bs. -15 per acreirri- 
«^&.dlrcot receipts seems to the Financial Commissioner to he too high as 
with the figure o£ Be 1' 2 5 lor Block F stown m l the i nap referred 
to in your letter above mentioned. Mr. Fagan would prefei not to go higher 
than Its. 2-5 per acre for Block No, IS (F a and G.). 

' 2. As regards indirect credit, in tho territory of the Native States referred 

to in pamvmph 2 of your letter, l am to say that tlm Financial Commissioner 
has n^to immediately availahle for an estimate of indirect receipts in these 
£te”"but ho agrees that Ks. 1-25 per acre irrigated is not an excessive figure 
to adopt for each receipt. 

Statement showing the area irrigated on the Sirhind Canal* 

British Branches. 


Average of 3 years* 1911-14. 


District, | 

Talisil. 

Kliarif. 

Rabi. 

Total. 

Per cfnt. 




e Ludhiana » 

... 

12,970 

20,352 

33,328 

3-4 

Ludhiana 

• •• 

... 

( Jagruon ... 

... 

12.216 

24,736 

30,952 

3-8 




Total 

... 

25.f92 

45,088 

70.2B0 

7-2 




fFcrozcporo ... 

.9. 

202 

JJ! 

72G 

•1 




Moga ... 

... 

47,654 


142,791 

14-7 

Ferozcpore 


... 

Mtikfcsar 

... 

49,018 

3 

154,000 

15-9 

t 

* 


^Fazilka ... 

»•* 

102,555 

mSm 

320.128 

32-9 




Total ... 

... 1 

199,489 

418.105 

617.654 

03-6 

Hissar 


...I 

. Siren., ... 




8,837 

•9 




Grand Tolnl British Territory 

228,111 

468.000 | 

69C.771 

71-7 

P« 1 tiala 1 


... 

••P 


3!,4BG 

71,505 

103,991 

10-9 

Nahha 

• •• 

... 

••• 


10,124 

32,451 

48,575 

6-0 

Jmd 

••• 

... 



924 

1.912 

2.80G 

•3 

Faridlcqi 

.M. 

... 

•19 


80,314 

77,759 

114,073 

11-7 

JKalsja 

... 

... 

t ••• 


1.201 

2,4-17 

S.G4S 

•4 




Total States 

- 

89,019 

180.101 

276,153 

28*3 




GlUJIP TOTAIi 

... 

317,100 

054,704 

971.924 

100-0 
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Ko. 20 (R «L A — Irrpn ), anted Lahore, the 27tli Match 1906. 
rrom— A. H. Diack, L-q , Chief Secretary to Government, Punjab and its Dopcndoncie*, 

To— The Senior Secretary t*» tbo Financial Commissioner, Punjab. 

I am directed to forward, for the information of the Financial Ootnmis- 
_ , , , sioncr, a copy of tho correspondence noted in the 

margin regarding 1 the revised schedules of 
occupiers’ rates on lands irrigated by the British 
branches of the Sirhind Canal, with the request 
that the instructions contained in paragraph 7 
of Punjab Government No. 44, dated the 22nd 
April 1001, may now bo considered cancelled and 
that the orders contained in. paragraph 6 of the 
Government of Jndia letter No. 1717-C.W.-1., 
dated the 1st December 1904, may be noted. 


Agricultural Department letter Xo EGO 
SD-I., anted the 12th February 18*18, to 
tbo G o\ cm n cut of Burma 

2. Punjab Government Irrigation 
Department, letter Xo 025 R. I., dated 
the ISth Juno lflOl, to Government of 
Indio, Tublic Worbi Department. 

3 Government of India, Public 
Worls Department, Xo 1717 C W.-l., 
dated tbo 1st December 1001, to Punjab 
Government, Irrigation Dfpnrtmcnt 
4 . Punjab Government, Irrigation 
Department, endorsement Xo. 14-R. I., 
dated tbo l2tli .Tnnviary 1005. 


2. I am also to ask that the attention of the Commissioner of Jullundur, 
may he drawn to the remarks in paragraph 4 of the letter just mentioned re- 
garding aid to District Boards. 

Xo. 27 (It. & A-Irrgn.). 

Copt of the foregoing and its enclosures, and of Punjab Government 
letter No. 44, dated the 22nd April 3901, forwarded to the Political Agent, 
Phulkian States and Bahawalpur, for infprmalion, with reference to his letter 
No. 3652, dated the 27th October 1903, and for communication to the Patiala 
Darbar of the purport of the orders now passed by the Government of India on . 
the whole case. 


Xo. 28 

Copy of the foregoing forwarded to the Secretory to Government, 
Punjab, Public Works Department, Irrigation Works, for information. 

Xo 2G0' S3-I., tVit»l Cl'iuttv, the UUi February 1S03. 

From -J. B rattan, Ki-j.Cf.K I.C.S , Otg S vr*tv-/ tv fto Qoiornvnont of India, Rarenuo and 
Agricultural Departmnit, 

To — rho Uavonun Seiretarj tv tin Go.erMV"nt of Burma. 

A large and costly perennial canal is now in process of construction in 
the Mandalay District of Upper Burma, and proposals arc under consideration 
for other similar works in the Slnvcbo and Minbu Districts. I he existing 
irrigation systems of Upper Burma are understood to be confined to small 
works, many of them of private construction ; and the method and rates of 
assessment by which revenue and water-rates have hitherto been levied upon 
irrigated land will in all probability he found unsuitable to the case of a great 
State work, such as will now shortly he opened for the first time in the 
province. The Government of India think, thorelore, that it will he advisable 
to consider beforehand what changes in the existing system will he necessaiy, 
and what rates it will he desirable to impose, so that when irrigation is begun 
there may he no hesitation or uncertainty. And it is in order to ask Bis 
Honour the Lieutenant-Governor to take the’ matter into consideration, and to 
make, for the approval of the Supreme Government, definite and detailed 
proposals with regard to the Mandalay canal, which will he the first to he 
completed, that I am now directed to address you. v 

2. Mr. Bayne’s letter No. 32-2-S.-12, dated 2nd May 1893, to the 
address of my predecessor, gave cover to a note on the subject of water-rate 
assessment in Upper Burma, which was written by Sir Frederic Fryer as 
Officiating Chief Commissioner. In that note he pointed out that the existing 
water-rates were provisional only, and were in all probability too low ; and 
that as soon as fuller information regarding the cost and value of irrigation 
was available, it would be necessary to reconsider, and probably to raise, tiiem. 
He explained that the tenancy tenure . was so rare in U pper Burma that thpre 
was nut; little danger of the landlord absorbing an undue .share of the value of 
ei-tV 11 . ^?, rin , 0 ^ ren t, and thus making it difficult or impossible for 
the state to raise its charge fqn water to - the cultivator who uses it. And he 
strongly combated the view which.. had been expounded by Mr. Srdeaton as 




1*37 

tlxe cost'. t 0 ' 
opinion t6at 

.-*wvwv*i ¥ w*viv “*y — * 7,''”" l' 7 . x j: ied, provided 

that the price charged was not so high as to, bar its use upon lands which really 
deriyed benefit from canal irrigation”. He thought that the , security against 
drought which irrigation afforded' was so strong an inducement to .tlie use of' 
the, water that it was unnecessary to leave to the cultivator a large margin of 
profit from its use, and' that .probably about one-fourth of the difference in' 
value of the products on dry, and on irrigated, land, respectively, would .be" 
sufficient, the other three-quarters of the increased value, being, retained ,by the 
State. He was of opinion that water-rates should be, differentiated according 
to the amount of water supplied, the crop for which it was used and the cost of, 
applying it to that crop, ii.e explained that, while he had concurred, .as a 
provisional measure, in Mr, Smeatoh’s proposal to fix for the present the 
water-rate at one-fourth of the increase in gross produce due to irrigation, this 
proportion might well he exceeded, since there was no reason, save that of 
policy, why the> State should not exact the whole of the additional produce due 
to irrigation from the water which it supplies, and certainly no reason why 
the rate should he restricted to any maximum below what the Government 
might fairly demand and the cultivator could pay without difficulty. He 
pointed, out that .there was as a* rule only one class to he dealt with, namely, 
the actual occupiers, and not the two classes - of owners and occupiers as in the 
North-Western .Provinces. And he concluded with the following' remarks : — 

“ In the interests of the province I think that tho profits of State-constructed irrigation works should not be 
swallowed tip by the irrigators. Irrigation is very much needed' in Upper Burma, and thoso who have it already, or arc 
about to get it/should pay sueli an amount ns they, con afford to pay for it in order that tho benefits which thoy rcceivo 
may bo extended to others, which is not likely to ho the case unless irrigation works in Upper Burma can ho shown to 
be remunerative on tho whole.” , , • ..... , 

3. The general principles thus enunciated by His Honour . have the 
most cordial,. concurrence- of the Government. of India. They afford the only 
basis for. irrigation charges which is not' unjust to the tax-paying community 
at .whose expense canals, are constructed. Certain, considerations to which 
reference will presently be made render moderation essential in , fixing water- 
rates upon Government canals, hut postulating that moderation, Government 
is not justified in selling its water for less than it is worth'; since if it charges 
a cultivator ,Bs. ; 3 only for what is worth Rs. 5 to him — not what, has cost 
Government Its. 5, hut of which Rs. 5 is tlie normal selling value in the open 
market — it presents him with Bs. J 2- as • certainly as if it had' paid Mm that 
amount in cash ; and in the case under consideration the Rs. 2 will come out 
of tlie pocket of the general piiblic in whose behalf we administer India. 
Subject, .then, to what Sir Frederic Fryer alluded to as considerations of policy, 
the rates should be pitched as high as may he possible without discouraging 
resqrt to irrigation. Unfortunately, in Upper India, where an enormous 
amount of capital has been sunk by the State in the construction of canals 
similar to those which are now being or about to be made in Upper Burma, 
the .principles set forth’ above were, in the early years of what, was then a new 
experiment in' India, overlooked or neglected, with the result that the annual 
income derived by Government from these canals is. far smaller than it should 
he,' and that although the ‘mistakes made are now clearly recognised, it is 
almost impossible to rectify them. 

4V The .Government of India are anxious that advantage should be 
taken of the experience gained at so great a cost,’ in order to avoid similar 
errors reintroducing what is a new experiment in Upper Burma, and they have 
therefore' directed me to set forth in , outline, for ' the Lieutenant-Governor's 
consideration, ■ -th e lessop that has, been learned and the conclusions to which 
it has led. They fully recognise that', the conditions of Burma are very 
different from those of India— mere, different,. probably, than anyone uho has 
hot served in the province can realise— and that it is dangerous, to argue from 
the qhe’tqthe other.’ vBut they, Relieve that the general principles involved will 
be identical, in both cases, or .at any , rate • that principles which have been 
applied with great, success ,in .the case of recent canals, in | Upper. India 
should’ beVSbefore His ,.- Honour wlien he is , framing the scheme for uisjarp- 

vince. • . a’-.S • 

, : -’ v fi_” If, -will in thd- first nla.ee he well to inrliehfS - the exact nature '.01 , .the 

two 
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India as owner’s and occupier’s rates, respectively ; as from the manner in 
■which the’subject has been dealt with in the “ Directions to Settlement Officers 
in Upper Burma ” it would appear that the fundamental distinction between 
them has perhaps not been quite clearly apprehended. 

0. If Government brings water to a man's door, and he makes use of 
it to irrigate his field, it is entitled to charge for it, just as a private company 
in England charges for gas or water laid on to and used in a house. 
Subject to certain considerations which will presently be di^uteed, and which 
make for.moderation in tbe charge, the matter is one of supply and demand 
to he dealt with on commercial principles, and the charge for water is the 
price of goods sold. The rates thus charged for the water have been called 
occupier’s rates because they are paid by the man who is in occupation of the 
land and buys and uses the water, whether he also owns the land or not. They 
are of course charged only when the water is supplied by Government. 

Quite apart from this commercial transaction, the State is entitled .to 
take as land revenue a share of the produce (which it generally limits to a 
share of the profits) of all land, by whomsoever it may be owned, and, to what- 
soever factors the produce or profits may be due. Consequently, it is entitled 
to a share of that increase in the produce or profits of land which is due to the 
fact of its being irrigated ; and this, whether the water for irrigation 
is supplied by Government or by another. In practice the demand on account 
of land revenue is ordinarily limited to a share of the proprietary profits ; so 
that when that portion of it which is due to irrigation is taken in the form of 
rates, those rates are called owner’s rates, and are recovered from the owner, 
whether he occupies the land or not, since in the latter case they are the Govern- 
ment share of the additional rent whirh the fact of his land being irrigated 
enables him to secure. But the owner and the occupier may be the same 
person, in which case he pays both rates. 

A third case is the tenant or “ occupant ” of State land Tinder a 
raiyatwari tenure, such as all State land in Upper Burma is held upon. . Here' 
he is the “ occupier ” for the purpose of the occupier’s rates ; and if he is 
assessed, as it is proposed he should he in Upper Burma, to a rent or revenue 
which is very considerably below the economic rent, he is also the “ owner ” 
for the purpose of the owner’s rates, since a very considerable proportion of 
the proprietary profits is left in his hands, and when those profits are increased 
by irrigation, the value of the share of them which Government retains to 
itself should increase correspondingly. 

7. The Upper Bur mi Land and Revenue Regulation distinguished 
these three ca«es most clearly. The tenant or “ occupier ’’ of State land 
was to pay rent [section V6(b)]. The' owner of private land was 
to pay land revenue (section 27). All land irrigated from Government 
works ' (and no other land) was to pay water-rates (section 34). These 
last were clearly meant to be occupier’s, rates pure and simple, charged 
for tbe use of tbe water supplied by Government ; and it was intended that the 
Government share of the additional produce due to the use of water, whether 
supplied by Government or not, should he recovered as part of the rent or 
revenue, quite apart from the water-rates. The rules under the -regulations 
provided that the rent on State land should be the value of the customary share 
of the average annual gross produce of the holding (rule 25), which would, 
of course, include a share of any increase in produce due to irrigation. The 
basis of the assessment of private land to land revenue was left to be 
settled by executive directions; and water-rates were not dealt with at all. 


8. 'When the " Directions, to Settlement Officers ” whioh, it may be 
noted, were intended -to be entirely tentative, came to be framed, 1 it would appear 
that the distinction between. owner’s and occupier’s' ratesj or at any rate the 
fact .that the water-rates were intended -to be purely occupier’s' and hot owner’s 
w as Nearly .borne' in mind. Tbe directions began with a/ provision 
Tw mQ « a8 vi eei i ^ • i 31 the N ortb-W estern Provinces, in the -Punjab .and in 
"flln , .1 . tqb e unworkable . ih practice by directing’ (paragraph 56) that 

ou ~^te foud and the revenue'on private land should . "be based upon 
i -v. n --. P T Qouce of the lan das ifrwould be if the crops were unaided ~by artificial 

. . * ? ce P« r »SrapH 4 ,o£ Mr.^atas ieji(et'-Ko. 481^2.S.— 7. fluted Slit May 1896, 

* • ’ -A- *T ' * « ” ' *„ £.**, 



13d 


APPENDIX ft 

irrigation, or what used, to be called in Northern India “ in its dry aspects ” 
thus excluding the Government share of the increase in produce due to the irri»a- 
tion. They then fixed (paragraph 69) the water-rates at a share of the increase 
of produce due io irrigation j and they explained (paragraph 60) that land 
irrigated from private sources was not to pay water-rates because the increased 
produce was due to the cultivator’s expenditure, and was therefore a perma- 
nent improvement not liable to be taxed- This last remark indicates that it was 
as land revenue (or owner’s rates) that the water-rates were considered ; and 
the limits fixed in terms of the produce and the whole course of the discussion 
seem to show that it was mainly in this light that they were regarded. The 
addition made .by the Government of India to paragraph 69 of the directions 
was intended to secure that Government should not take (in the form of water- 
rates) a smaller proportion of the produce due to irrigation than it took (in 
the form of land revenue) of the produce independent of irrigation, hut the 
fact was apparently overlooked that Government is entitled to this share of 
the produce as land revenue, quite independently of, and in addition to, the 
value of the water whicli it supplies, and indeed whether the water is supplied 
by it or not. It is true that some of the subsequent directions are properly 
applicable to occupier’s rather than to owner’s rates ; and that one-fourth of 
the gross increase may in some cases exceed half the net increase due to irriga- 
tion, in which case the excess would constitute a charge for the use of water. 
It is true, also, that the method prescribed was to be applied to small works 
only, upon which it is often convenient not to distinguish between owner’s 
and occupier’s rates, but to make one consolidated charge only. But, broadly 
speaking, it seems to be the case that what were originally intended to be 
t occupier’s rates pure and simple, were turned into what are mainly, if not 
' wholly, owner’s rates, and that, as the directions stand, no occupier’s rates 
can be levied in Upper Burma, while land irrigated from private sources is 
assessed as unirrigated j so that, if the system were to be applied generally, 
Government would abandon, not only the whole value of its water as a 
commodity, but also the whole of the laud revenue to which it is entitled as 
its share of the increase in produce due to irrigation from private sources. 

9. I am first to point out that the permanent exemption from assess- 
ment to land revenue of produce due to private irrigation, which is effected by 
paragraph 60 of the directions, conflicts with the principle which was affirmed 
after full discussion with the Secretary of State, and which is embodied in the 
proviso to section 11 of the Land Improvement Loans Act (XIX of 1883) 
and in section 22 (b) of the Burma Rules under that Act. 

The Government of India arc strongly in favour of the most liberal 
treatment of improvements due to the expenditure of private capital. Terms 
should be fixed (if this lias not been done already) during which such improve- 
ments should be wholly exempt from assessment ; and care should he taken 
that they are sufficiently long to allow of the capital expended being fully 
recouped. But when the terms thus fixed have expired, the land becomes 
liable to assessment upon its value as it stands, and the rent or revenue should 
be adapted to the productiveness of the soil, as is the universal practice through- 
out Northern India. So soon as occupier’s rates arc restored to their proper 
place in the system, the matter will right itself. But meanwhile, the 
Government of India think that paragraph 60 of the directions is misleading, 
and I am to ask that, unless there is some reason to the contrary which has 
not suggested itself to them, the second sentence may be cancelled on the 
first convenient opportunity, liberal provision being at the samo time made 
for the exemption of permanent improvements from assessment for a reasonable 
term of years. ' • o - ' 

10. But, as IEis Honour pointed out in 1893, the future (extension of 
State irrigation in Upper Burma depends upon the adequacy of the return 
upon the capital expended ; and that can never be secured, ia the case. of a 
large irrigation work, so long as Government contents itself with tho , enhance- 
ment of the land revenue which -will result from the increase in^ct-asset 
due to irrigation, an enhancement to which it would be equally entitled if 
the irrigation were provided from resources other than those of the* State. Tho 
main basis of the financial scheme of a large perennial canal is the scale of 
occupier’s rates ; and the pitch at .which they arc to bo fixed is a 'matter of the 
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latest large canal tbeoccupiersmtear .* M? Mmr-MacCSs 

^™tXKmST89 2 5 to the Government of the North-Western p r 6- 
vhuis of which a copy has already been communicated to you with r this 
ZSmehtrSer Nof 670, dated 22nd March 1893. Neglect of this 
™winle fa neglect which was natural enough while all were feeling their 
wav in the matter) has led to tlie annual loss to the State of ah 'enormous 
revenue in the North-Western Provinces, which can probably now never 'be 
whollv recovered ; for when any considerable portion of the value 'of Government 
water has once been annexed by the landlord in the shape of rent; in the ’first place 
Government can claim half only, and not the whole of it, as land revenue, and, 
in the second place it is very difficult to secure even that half without running 
the risk of the landlord’s making the tenant jay it over again, more especially 
if it is taken in the form of ratgs. Moreover, when once the rents Have Jjefen 
raised it is almost impossible to force them down again by raising the 
occupier’s rates without incurring, at any rate in theory the risk of ruinihg 
a whole generation of tenants in the process. And this is particularly the 
case when rent is taken (as is understood to be often the case m Upper Burma) 
in the form of a share of the produce ; for then the rent rises automatically 
with the larger yield due to irrigation. This last consideration is doubtless 
of greater weight in the. North-Western- Provinces, where tenancy holdings are 
the rule than in Upper Burma, where they are believed to be the exception ; 
though the facts can hardly be said to be yet knmvn witb accm-acy, as it .is 
understood that detailed statistics are as yet limited to districts in which most • 
of the land is held by cultivators direct from the State. In the other districts 
private land has been estimated by the’ Government of Burma to constitute 
about four-fifths of the whole cultivated area, and there seems some reason, 
to believe that a substantial proportion of it is in the hands of tenants. Nor 
is this all Even if the landlord may he said at present not to exist in Upper 
Burma, it is certain that a system of unduly low charges for Water would tend 
to create him. As has been already pointed, out in Sir Edward Buck’s letter 
No 1768 of 21st July 1893, in which he conveyed the orders of the Govern- 
ment of India upon Sir Frederic Fryer’s note already referred, to just as by 
limiting its revenue demand to a portion only of the profits of the lan^L, ,the 
British Government has, in so many parts of India, made a rent-receiving 
landlord possible for the first time" so also by limiting its charge for water 
to a portion of its value it will afford an opening to the Mddleman. Any 
margin of profit will attract him, whether it accrues on the land or on the 

"Wflitcr 

11. On the other hand, it is often necessary to begin with low 
occupier’s rates when a large irrigation work is first opened, in order to 

. » ^ ,i ii i _ 1 i.1. _ mniAii mmr n lia on n onoocOTV 1TI fl. 
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generally practised before the troublous times that' preceded ' annexation. But 
in any case, if low .initial rates are thought advisable, the Government 6f India 
are of opinion that it should be distinctly understood that '.they are 1 provisional 
only ; and they would suggest that perhaps the simplest hnd best way of making 
this point clear beyond a doubt is to fix full rates at once, and if leniency 
is desirable in' the • first instance, to remit a proportion of them for the first 
few years. And, however full the rates may appear to be when first fixed, all 
experience shows that it is essential that they should be subjected to periodical 
reconsideration (not - necessarily alteration), so as to keep them fairly near to 
the full value of tlie water. The conditions upon which that' value depends 
change, often • rapidly, especially when -irrigation is still in course of .being 
established ; our knowledge of them increases in fullness and accuracy ; atfd 
the Government of India are of opinion' that occupier’s rates should ])8 
examined quinqnennially; with reference to their suffi'ciency or otherwise. 
f V' .3-2. If this examination' is properly made, there would appear to.be 
ho heed'to lay down' any standard for their assessment. The" ‘ general basis is 
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that they should he as high as the cultivator can afford to pay with ease. The 
rates current in Northern India will afford some rough guide to start with ; and 
if at anytime the rates are' raised too high, the contraction of irrigation will at 
once give notice of the fact. They should probably be fixed separately for 
flow and lift irrigation, and for the various main classes of crops. Iam to 
enclose a copy of a note by Colonel Ottley, R.E., lately Inspector-General of 
Irrigation, which shows the various scales of occupier’s rates at present in force 
upon the perennial canals of the Punjab.. It will be seen that the rates, which 
are in most cases in addition to an. assessment of land .revenue upon the 
irrigated value of ,the land, are enormously in excess of the water-rates at 
present charged in Upper Burma, which have so far, however, been applied to 
small works only. ' ' 

,13. Another strong reason for maintaining the pitch of occupier’s 
rates is to be .found in the fact that, on the inferior soils for which manure 
cannot be spared, constant irrigation docs positive harm, and that one way 
of .preventing it being applied to them is to so adjust the charge for water that 
they will not pay for irrigation, thus confining its use to the soils where it 
will be most valuable. And yet another * reason is that whenever, as in the 
case of irrigation by flow, water in unlimited quantity can be obtained by a 
stroke of the spade, there is a strong tendency to use it with reckless profusion 
over almost the whole cultivated area, with, in the end, results of the’ most 
disastrous nature to the cultivation. So far as experience in Upper India has 
shown, there are only two ways of preventing this indiscriminate use of canal 
water. One is to limit the supply ; but it is difficult to do this safely when 
rice is the crop to be irrigated. The other is to raise the charge for water so 
as to limit the area which it pays the cultivator to irrigate. 

14. Probably the considerations discussed in the preceding paragraph 
possess less force in Burma than in A orthern India. It is understood that 
in Lower Burma more than 90 per cent, of the whole cultivated area is under 
rice ; and that even in Upper Burma the area is very large, and used to he 
abundantly irrigated by works which fcE into' disrepair tinder Thohaw’s rule. 
.Under such couditions it is possible that men and soil alike are proof against 
the effects of inundation. But in U pper Burma there are also large tracts of 
high land on which crops other than rice are grown ; it is almost certain that 
the irrigation from large perennial cauals will be extended to them also ; and 
for tlxis reason it will perhaps be useful to bear these considerations in mind. 

16. In the preceding paragraphs of this letter allusion has been made 
to the necessity for moderation in 4 fixing occupier’s rates. .The considerations 
which impose that necessity upon Government arc not so weighty in the case 
of a new canal, as in the case of old-established irrigation which has moulded 
itself upon existing' conditions, any sudden or violent alteration in which must 
disturb the whole economy of .local agriculture. But even in the case of a 
new canal, moderation is advisable ; and stress has been laid upon the vital 
importance of so fixing the occupier’s rates that they shall represent something 
like the’ real value of the water, not because it is desired' unduly to reduce the 
margin of profit from irrigation which must be left to the cultivator, but because 
all past experience shows that the tendency in fixing the scale of thfese rates is 
to pitch them at a wholly inadequate level.’ Nothing, however, is further 
from the wish of the' Government of India than to go to the other 
extreme. In the case of canals such as those ’ under consideration. Government 
possesses a monopoly of the water supply, 'and it would he unwise to take 
advantage of its position to. charge purely competitive prices. The rates should 
be so fixed as to allow a ' reasonable niargin of profit from the use of water 
Upon all laud to which a supply can be given and which is fitted to bear 
irrigation without injury.- The amount of profit to he derived from its use will 
vary with the nature of the Soil and .crop, Svftli the method of cultivation and with 
a hundred small variations of .conditions. It j s u question which I am to com- 
mend to His Honour’s considci'atioii, whether that .absolute uniformity of rates 
throughout the whole ot'the enormous. area commanded .by a large canal, which 
has grown up .till it has become 'a. ' tradition in Upper India, is necessary or 
advisable;' and whether," when the value of water varies greatly (as it. Often 
does) ,in different parts of that area, it might not he well to make a correspond- ; 
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in g variation in the charges for its use. But -whatever may be done in that 
direction, it is impossible so to vary the rates for water as to cover all the 
multifarious conditions upon which its value depends ; and since the rate for 
each class must ho such as to leave a reasonable profit upon the least product- 
ive land and crop to which it is desired that water should be applied, the 
profit left in the case of the more productive must often be large. 

16. This being so,, it remaihs, after the occupier’s rates 'have 'been fixed, 
to consider how best to secure, in the shape of land revenue, the Government 
share of the considerable margin of proprietary profit which, however high 
those rates may he pitched, must necessarily he left in the hands either of the 
cultivator or of his landlord. And this is done by assessing irrigated land to 
a higher revenue than dry land. Fortunately, the system of land revenue 
assessment which is in force in . Upper Burma cuts the knot of the two most 
difficult questions which have arisen in India in connection with this assess- 
ment. In the first place, there is no room for discussion as to whether the 
land revenue due to irrigation should he taken in the form of a rate or of 
a lump assessment. In Upper Burma all assessments of land revenue are in 
the form of rates, which arc levied only when the land is cultivated ; and the 
Government of Tndin have recently taken occasion to urge strongly their 
opinion that this system should he continued, at any rate for the present. It 
is true that a permanent supply of canal water will do much to 
euro the uncertainty of outturn which is one of the main reasons 
for the retention of the system. But oven if the ordinary land 
revenue assessment in Upper Burma were fixed for a term for each 
holding, it would seem that, for the present at least, whatever is . taken from 
the people on account of irrigation from a Government canal should he taken 
in the form of rates, to bo paid only whon they have actually made use of the 
water. When irrigation from a canal has firmly; established itself under 
settled conditions and has approached its natural limits of extension, it is 
possible to mark off the areas which may he treated as canal-irrigated, and to 
ascertain the proportion of each which, on the average of a term of years, 
annually receives water. And these data being given, it is possible, and 
indeed often advisable, to impose upon the whole of the area a moderate 
enhancement of land revenue which is fixed for the terms of settlement. But 
in the case of a new canal from which irrigation is in process of development 
the data necessary for this purpose do not exist ; while it is essential, not only 
to encourage the spread of irrigation, but also to leave the irrigator the utmost 
freedom in the matter till experience has taught lum the conditions most 
favourable to his interests. And this can he done only by giving him the 
assurance that whatever he pays on account of irrigation, he pays only, when 
and so long as he actually takes water, and for the land to which he actually 
applies it ; and that he can at any moment relieve himself from all liability by 
ceasing to irrigate. 

It may then be asked, why have two sets of rates, one representing 
the charge for water, and tho other the land revenue due to irrigation ? 
In the first place, the former will 9 ary with the nature of the crop, 
while tho latter will depend upon the quality of the soil, and null thus 
cure to some extent the inequalities of the former which have just been 
referred to. In the second place, the former will be paid by the culti* 
vator and, the latter by the owner, wherever these are separate persons. 
In _ the third place, the former will be levied on. such land only as is 
irrigated with Government water, while the latter will lie levied on all irrigated 
land. And in the fourth place, • the latter will in all probability be pitched 
lower on private than on Slate land, while the former will be the same .for both. 
Of course in practice there would'not lie three rates on irrigated land, but simply 
the occupier’s rate and an ' enhanced land - revenue -rate, no separate owner’s 
rate being framed, hut the portion' of tho land .-.revenue which is fairly attribut- 
able to irrigation being made a- book -credit to the , canal. • The first of the 
above considerations does not apply when -very large areas of practically uniform - 
soil are placed year by -year under the same crop, ns-may possibly be the case 
in some of the rice tracte-bf Burma. And were it possible to have the asstir- 
ance that, at least in the: great, majority of cases, the owner and- the cultivator 
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are and will continue to be the same person, and that the occupier’s rates W e 
been so fixed as to leave only a comparatively small margin of profit from the 
use of water, it might perhaps be ■well, in the case of irrigation by means of 
water bought from Government, to leave the margin of proprietary profit un- , 
touched. But neither of- these conditions can he assured, at any rate as a conti- 
nuance ; and since it may become at any moment necessary to impose an 
enhanced land revenue assessment on account of the profit from canal irriga- 
tion, it will perhaps he wise to do so from the first, m order to avoid a sub- 
sequent change of system, even though it may he decided that the additional 
assessment should he light. 

'1 he second point in which the revenue system of TTpper Burma facili- 
tates the dealing with the question of canal assessments is that the standard of 
assessment prescribed is a share of the net- profits after deducting the cost of 
cultivation, which, in the case of irrigated land, will include the cost of irriga- 
tion. Thus, so far as this standard is followed, the assessment is self-adjusting, 
any increase in the charge for water involving a corresponding reduction (of 
half the amount) in the land revenue demand. Tt is true tliat this should in- 
volve a reconsideration of the land revenue rates whenever the occupier’s rates 
are altered. But there can he little doubt that, for some time to come, the 
term of settlement in XJpper Burma will seldom if ever exceed five years ; and 
in that case the two sets of rates can always be considered together, though the 
argument tends to enforce the advisability (referred to in paragraph 11 above) 
of any initial leniency in the occupier’s rates taking the form of ft temporary re- 
mission on full rates ; the land revenue rates being calculated on the full, and 
not on the reduced, rates if the term for which they are fixed exceeds the term 
for which the remission is granted. And apart from any question of short set- 
tlements, when once the occupier’s rates have been raised to a pitch which 
•fairly represents a moderately full value for* the water, they will not he further, 
raised except on the ground of an increase in the of the water (due, for 

instance, to a rise in prices) ; and such an enhancement would he independent 
of the land revenue assessment, and would not render it necessary to revise it. 

17. Tf, then, these principles are accepted as applicable to Upper 
Burma, it would appear that the first thing to he done is to cancel the instruc- 
tion of paragraph 5 fi of .the directions, which prescribes that land is to bo 
assessed to land revenue " in its dry aspect”. As Sir Frederic Fryer points 
out in Mr. Gate’s letter No. 4Q1-2-S.-7, dated 21st May 1890, it is practi- 
cally impossible to 6ay what land that has never been cropped without irriga- 
tion would yield if it were so treated. Tn many cases (especially in rice lands 
of old standine) it would probably yield no t hin n \ And the principle of dry 
assessment which was introduced as a corollary to the owner’s rate system , has 
now been abandoned ns impracticable in both the North-Western Provinces gud 
the Punjab, canal land being assessed at wet rates, Tf in any traot land which 
is irrigable from a’ canal is as a fact cultivated on occasion without irrigation 
and if the net profits of such cultivation are materially smaller (as they .ah, 
most certainly will be) than those of irrigated cultivation, it will. he necessary 
to fix dry as well as wet revenue rates ; for disastrous experience on thehlder 
canals has shown how pernicious it is to force the cultivator to irrigate His 
field year by year, however much it may .need rest from water, by imposing^ a' 
revenue demand which can be paid only by the help of irrigation. So again, 
in the case of land to which irrigation is now for the first time to be -extended,- 
separate dry and wet rates will he required. But in these cases the. .Settle- 
ment Officer, will have the facts of dry cultivation before him on which to 1 
base his assessment. There is also another contingency, the possibility 
which should perhaps he .contemplated. : Tt may -be that, under .favourable' oft» 
cumstancea, the cost of 'irrigation ’ from- private works may he .materially 
than from a Government cdnal., , In that event (the irrigation being supposed’ 
to he equally efficient in’ both -gases) a higher .Viand revenue demand' yil) be 
justifiable in the former than in'the latter case:.”. The aiiiount of the difference,' 
• and the area upon which it could he levied, will- enable ithe local'anthorities to 
decide.in .each case whether .the amount of revenue yat stake is sufficient to; 
justify a multiplication, of rates. . ‘ ’ ‘ , I - : xl‘:h 

■ • ' 1 8.- Such are i the,- principles .which -the - Government .of, Ipdia, yrpqldl 
ask, the Lieutenant-Governor to consi.deiji and, to frame at his leisuvo, _ after' 
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corisidtaiaon inth his officers, a. scheme for the. assessment of water and land' 
revenue rates upon the perennial canals which they are about, to construct in 
Upper Burma, The final result of past experience in ( Upper, India is that the 
hest system for a large perennial canal is that of occupier’s rates varying with 
the crop grown, pitched as high as may be possible without discouraging resort 
to irrigation, ana subject to quinquennial revision, supplemented by a some- 
what higher assessment of land revenue upon wet than upon dry land. The 
Government of India, however, fully recognise .that, this system may' need 
modification before it can be applied to the very special circumstances of Upper 
Burma. That is for Bis Honour to consider. , But the .Governer-G eneral in 
Council has thought it well that he, should' know how unjeh money has been 
lost and wliat difficulties have arisen in the North-Western Provinces and in. a 
less degree in the Punjab ; so that, as, far as possible, their mistakes may not be 
repeated in Burma, but that advantage, may be taken of their experience. No 
doubt useful hints might he obtained from the study of the canal systems of 
other parts of India also, and especially of Madras,' -where the conditions pro- 
bably approximate in some respects to tl/ose obtaining in Upper Burma. 
Finally, I am to explain that what has bpen written above applies only or 
mainly to large arid costly irrigation works. In the case of small canals of old 
standing, such as are believed to he numerous in Upper Burma, everything 
depends oh their nature, their history and the local customs and traditional 
method of management; and (as no one knows better than Sir Frederic Fryer) 
they must necessarily he administered with reference to the special conditions 
of each. And though the principles which underlie the foregoing remarks 
may doubtless he borne in mind with advantage in the case even of such canals, 
yet it is not for a moment suggested that, the same uniformity of system should 
characterize tlicir management as is possible arid desirable in the case of the 
larger and more costly works. 

Xo». an and 2B2-80-!. 

Copy forwarded to the Department for information. 

Kudoreomrut b) Gcvornm'ont. Punjab, PnWSc Wo-ki Oeptrtmont, Irrigation Biaucli. 

No. 14-H. I., dated .Ubor.-, tho 12tli January U'05. . . , i( 

Copt* forwarded' to A. H. Diack, Esquire,. Chief Secretary to Govem- 
■ ment, Vuniab, Civil Department, for 

•Secretary to tlie Government of Ii.tiln a I'ublto " ork. . » ’ ■ nn ^K n initinn nf fThipf 

Department, !tri f Alion, Roads and Ball din rn, llllOriimtdOBj 1H COUfclUUflXlOH OX XI1CX 
Ko. 1717-C. W.*l., dated Cnlcntta, ttoo 1st December lin^incer’s Unofficial No, 1-R. I., 
10.4. nud enclosure. da £ d ^ 1905j md C}li ef 

Secretary’s unofficial, dated iitk January 191)5, and with the remark that the 
Senior Secretary to the Financial Commissioner, Punjab, is also being fur- 
nished with a copy of the present communication. 

2., Only one copy of Government of India, Revenue and Agricultural 
Department, No. 2(50-80-1., dated 12th February 1 80 S, lias been received, and 
this is submitted in original, with the request that this branch may be supplied 
with copies of the same when printed. 

No. 025-R. I., dated Simla, the 18th June 1004. , • 

From— • J. Benton, Esq., Secretary to Government, Punjab, Public Works Department, Irrigation Branch, 

To— The Secretary to the Government of India, Public Work* Department, Irrigation, Roads and Building*. * 

I am. directed to forward, for sanctiori of the Government of India, a 

' 'hevenuo and Agriculture Proceed^ Mt notification '(tO be lSSUcd in Conformity 
for mbjci, 1902. with the provisions of section 7o of Act VIII or 

Dop " tTncnt> - .of 1873) of - revised schedules of occupies’ rates 
Revenue und.Acrifuiturai Department, . on lands irrigated by the British branches of the 
Note on r ro"L\ut rovitc watcr-rotea -Sirhind Canal, in supersession of those sanctioned 
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■: , . point out that tlie proposal to ..ertbancc.the occupiers’: rates 

s rtetl with the question iis to tfiij method-in whiclr-the Increase of revenue due 
- -7?. “Ration froni the Bfihind Canal should beleyied in the Fazilka Tahsil of 
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the Ferozepore District, and that it was j finally decided .by The Lieutenant- 
Govemor and approved hv the Government of India that this increase should 
he levied ip the form of an enhanced occupier’s _ rate {vide letter No. 440 
dated 10th March 19Ci, from Under-Secretary to the Government of In^’ 
Bevemie and Agricultural Department, to Bevenue and Financial^ Secretary .to 
Government, P un jab) As tne whole of the land lying in British territory 
and irrigated by the Sirhind Canal has hitherto been assessed in its nnirrigated 
aspect only, it was decided to enhance the rates, not only for the Fazilka Tahsil, 
but for the whole area irrigated by the British branches of the Sirhind Canal, 
including A ative States. I am to invite your attention > to Chief Secretary 
to Government, Punjab’s, letter No. 44 , .dated 2-nd April 1904, to Senior 
Secretary to the Financial Commissioner, Punjab, , from which it will he seen 
that as the occupiers’ rates bow proposed include a land revenue charge in 
addition to the charge for water, it will he necessary for the Punjab Govern- 
ment to claim from the Imperial Government its share of the portion 1 of 
income from occupiers’ rates which is properly land revenue and to allow to the 
Native States irrigating from the British branches , of the Sirhind Canal a 
refund of such portion of the occupier’s rate which is considered their right as 
representing land revenue. 

The portion of, the increased income due to the enhancement, of occupiers’ 
rates, which is to be regarded as the equivalent of wet land revenue assessment, 
has still to be decided. 

3. Ihe schedule of rates, which formed the basis of the discussion 
referred to in letter No. 44, dated 22nd April 1904, from uhief Secretary to 
Government, Punjab, to Senior Secretary to the Financial Commissioner, is 
that detailed in statement E of Chief Engineer's note, dated , 2nd October 
1903. 

. In accordance with the instructions conveyed in, the last sentence of 
paragraph 4 of Chief Secretary’s letter quoted above, the following change? in 
this schedule were agreed to by Financial -Commissioner and, Chief Engineer 
and approved by the Local Government : — 

(a) To raise the rates for all crops of class II to Bs. 5-4-0 ^ and JEts. 5 

for flow irrigation in zones I and IT, respectively. ' * , 

(b) To include gram and masur in class’ IV, raising the rates-onfhese 

crops to Bs. 3-1-0 and Bs. 3 for flow irrigation in zones I and 
II, respectively. 

(/•) To include in class V “ crops grown on the f Wadh ’ of a 
previous crop ” and to raise the rate to Be. 1-8-0 for flow 
irrigation. 

(rf) To raise the rate of class VI to Rs. 2-4-0 for flow irrigation. 

Lift rates are in all cases to be half of flow rates. 

The schedules of rates now forwarded, have been 1 framed in accordance 
with these proposals. ” 

The lower schedule of rates for the Fazilka Tahsil has been proposed 
because it is generally conceded that the comparative poorness of soil and low- 
ness of the half -net asset in that tahsil entitles 1 it to a lower rate of assessment 
than the rest of the irrigated area. 

w r 

4. The following table compares the assessments of the. schedule of 
rates now in force with the various schedules of rates proposed by, the .officers 
mentioned. The figures are calculated . on the average cropped area for five 
years ending 1900-01 as given in paragraph 61 of Settlement Officer’s Sirsa- 
Fazilka Report, dated 24th May 1902, and refer only to Brit ish districts 

Schedule. Amount of assessment. 

Bs. 


Schedule now in force 
Proposed by Settlement Officer ... 

Ditto; . Settlement Commissioner - ■» 

Ditto Financial' Commissioner !• * 

Ditto -Chief Engineer (originally) ... 

Ditto Financial ^ Commissioner > v and 
: Chief Engineer and .agreed to by Local 1 




• V 


18,94,411 
’ 28,63,942 
' '25,41,743 
, 23,95,620 
23,97*443 


,22,54,544 
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®ie anticipated increase in assessments therefore amounts to Re. 22 ) F4y r 44-_ 
Its. 18,94,411 = Es. 3,60,133. 

6. It is proposed to bring the new schedules of occupiers’ rates in force 
from the rabi crop of 1904-05. 


No. 1717-C. W.-I., doted Calcutta, Iho l*t December 1801. 

From — S iditbt Pumicin', K«q., C.I.E., Secretary to ttio G 01 ernment of Jr flia, Public Works Department 
' Irrigation, Heads and Buildings, 

To— Tie Secretary to Government, Pnnjab, Pnbllc Works Deportment, Irrigation Branch. 

3 am directed to return, duly sanctioned by the Governor-General in 
Council, with slight verbal alterations, the draft notification of revised 
schedules of occupiers’ rates on lauds irrigated by the British branches of the 
Siyhind Canal, which were received with your letter No. 025-K. I.. dated 18th 
Juije 1904, and in doing so am to communicate the following remarks. 


2. Qhe Government of India observe that the Punjab Government 
regards the enhancement of occupiers’ rates proposed as partly representing a 
wet assessment of land revenue, and recommends that, as the levised Tates 
“ include a land revenue charge in addition to the charge for water ” the 
Provincial Government should receive from the Imperial Government its share 
of the portion of the income from occupiers’ rates which is properly land 
revenue, and that the Native States irrigating from the British branches of the 
canal should he allowed a refund of such portion of the occupiers’ rate as is 
considered their right as representing land revenue. In pursuance of this view 
it is also proposed "to give to the District Bonids concerned “ the peicentage on 
the land revenue portion of the enhancement which they arc entitled to claim 
as local rates”. As the Government of India arc unable to admit that any 
portion of the enhanced occupiers’ rates can he considered to he of the nature 
of land revenue, 1 am to take this opportunity of explaining their views as to 
the character of an occupier’s rate and the principles on which it should be 
calculated ; and of enclosing, for the information of the 1 unjnb Government, a 
copy of Mr. Puller’s letter No. S'GC*8C-1 , dated 11th February 1898, to the 
Government of Burma, in -which these princij los were discussed in detail. 


3. Briefly, the Government of India hold that when a canal has been 
constructed at the cost of the State, justice to the tax-paying community at 
whose expense it has been made requires that, subject to considerations of policy 
which render moderation essential, the rates to be charged for the use of the 
water should be pitched as high as may be possible without discouraging resort 
to irrigation, and that the irrigators from such a canal should pay for the water 
such an amount as they can afford to pay for it in order that the benefits 
which they receive may he extended to others. The introduction into a tract 
•qf irrigation at the expense of tlio State increases the produce of cultivation, 
and the Government, as representing the tax-payer, is entitled to a portion of 
tpa^ increase (1) as tlio owner of the water which it has brought to the fields 
at great cost and then sells to the cultivators, and (2) as the sovereign land- 
l° r ^» entitled as such to an enhancement of land revenue in proportion to the 
ennmoement in the proprietary share of the produce. The fixing of the price 
for the water is of .the nature of a commercial transaction, and should he re- 
gulated mainly by the price the cultivator is willing to pay for it. It is not, 
however, practicable to fit it so high that no profit i* loft to the cultivator, and 
there is thus a margin of profit, usually represented by a rise of rent, to a share 
i7 v j 0 , * s entitled as lnnd revenue ; and seeing that we arc practi- 
" £ ky ot l r r ’^ es aT1 d declarations not to take as land revenue more t bon 

na t tne morease m the proprietary share of the produce, it follows that it is 
to tne interest of Government to raise the occupiors’ rates, which represent tlie 
° 1 a as W as ,? ai1 frhly be done consistently with due meder- 

charee + v, pTi ^ 0V *\ cu ^ ai b° g^he demand for tho water. The two' classes of 
the watpr mJ 1 ? stand on different bases. The occupier’s rate is a charge for 
land revenue is n a? I 1 ?!™ ^ le ° cu upier under the Canal Act, while- the 
owner under the Land w* 6 pr0I>rietnry Profits and is levied from the land* 
SS twn nW d Revenue Act. There is also a’ farther distinct** 
Prtween the two charges which must not be lost sight of, in that the payment 
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of the occupier’s rate is optional wliile payment, of the land revenue is com- 
pulsory. 


4. In view of the opinion expressed in the previous paragraph, the 
Government of India are unable to agree that the enhanced occupiers’ rates n&w 
sanctioned include any charge of the nature of land revenue, or that any claim 
to share in the enhancement can be admitted on that ground. They cannot 
therefore (approve the proposal that Native States whose lands are irrigated from 
British branches of the canal should be allowed any share in the enhanced 
occupiers! rates by way of compensation for loss of land revenue. Apart from 
any special agreement that may have been made with a Native State on the 
subject, the Imperial Government is entitled to charge as occupiers’ rates on 
such irrigation whatever price for the water it thinks fit, and those occupiers’ 
rates are in no sense land revenue and must be credited to the Imperial trea- 
sury as canal income. Kor the same reason no claim can be admitted on behalf 
of District Boards to a share in the enhanced occupiers’ rates to compensate 
them for a loss of local cesses ; at the same time it is possible that as the in- 
troduction of irrigation leads to increased population, higher cultivation, 
greater traffic, more need for communications and larger demands upon the 
boards, while owing to the system on which local rates are assessed on land 
revenue only, their incomo does not increase in proportion, it may become 
necessaiy for the Provincial Government to make grants-in-aid to District 
oards in canal-irrigated districts. Such grants the Local Government will 
now probably find itself able to make in consideration of the share of the en- 
anced occupiers’ rates that it will receive under the recent financial settlement. 


6. I am to express the approval of the Government of India of the 
change made under which the lift rates are fixed at only half those charged for 
flow imgation, and of the principle now introduced for the first time of cliarg- 
mg aiirerent rates m different zones with regard to the varying value of the 
water. I am also to invite special attention to paragraph 11 of the letter to 
the Government of Burma above quoted, and to suggest that in the case of a 
aew cana 1 , fairly fall occupiers’ rates should be announced in the first instance 

red i Cfc i°? , foi 'J he first flvj or y^s so as to start irrigation and 
induce the people to take the water. 


. f+ . A ' fter /“P consideration of the statistics furnished in the repo'rts 
tSil y °‘ 1 w Uadei rei ’^ the Government of India are of opinion 
moLsAhTfW 8 ? sanctioned are distinctly moderate, and I am to 
thS Affif n th f7 T 7 b6 /J ammed afte !’ five years so that after experience of 
Tvhethe^they 1 shWld'not be furthei^eEffi^uced! 10 ra ^ e3 ^ J ^ a 7 be considered 


Enclosure to letter No. 17I7-C.W.-L of 1904 

r 

Draft Notification. 

PUBLIC WORKS DEPARTMENT. 

Irrigation Branch. 


Voted' Calcutta , the June 1904 . 


No. 


V. ,, r j- exercise of the powers conferred by section 75 of the 

Northern India Canal and Drainage Act, 1873 (VIII of 1873), and with the 
jireyious sanction of the Governor-General in Council, the Lieutenant-Goverhor 
is pleased to prescribe the following schedules of occupiers’ rates to be 
charged in respect of lands irrigated by the British branches of the Sirhihd 
Lanai, m supersession of so much of the first schedule published with notifi- 
.ca ion No. 6316-1., dated 27th November 1888, as relates to that canal. 


V2 
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schedule. 

t i 

Zone I. 

(AM lands' ini gated by the British branches of the Sirhmd Canal, with the 
exception oj those situated in the Fasilka Tahsil of the Ferozepore District.) 




Rates peb aobe. 

- 

Rates pee iooal toot. 


- — 





Kochi Ugha. 

Ghvtnao. 

Pitta 

bigha. 



Crops. 

/ 



1 





Per 

J 

1 

How. 

Lift. ’ 

Flow. 

Lift. 

Flow. 

Lift. 

Flow. 

Lift. 



! 

Rb. A. p. 

Rs. A. V. 

Rs. a. r. ! 

Rs. A. p. 

Rs. A. P. 

Rs. A. P. 

Rs. A. p. 

Rg. A. p 


r 

Sugarcane w • 3 

12 0 I 

0 0 0 

2 8 t 

1 4 C 

to 0 0 

BOO 

r 8 o 

3 12 0 

Crop. 

IX 

Rico, orchards, gar- 
dens, poppy, indigo 
dyes, drags, 

spices, water-nuts, 
maize, wheat, vege- 
tables (except tur- 
nips). 

5 4 0 

2 10 0 

116 

0 8 9 

4 5 9 

2 3 0 

3 4 6 

1 10 s 

1 

I 

Orchards and 
gardens per 
half-year, 
the rest per 
, cn>P- 

m 

Cotton, chillies, 

melons, tobacco, 
fibres, bailey, oil- 
seeds, b erra, senji, 
all i on- fodder 

crops m fcharif 
and rabi not speci- 
fied. 

* 

4 0 b 

2 0 6 

0 IS 8 

0 6 9 

S 6 uj 

1 10 6 

2 8 0 

| 

14 0 

] 

Crop • 

i 

IV 

Bajra, jorrar, Chari, 
moth, nmng. mash, 
gnar.-chinaTmasOT, j 
gram, -turnips, peas 
and ell khnrif and 
rabi fodder crops 
not specified. 

t 

8 4 C 

1 10 0 

0 10 9 

0 6 6 

2 12 0 

16 0 

2 0 6 

10 8 

* , 

Crop. 

V 

Single watering be- 
fore ploughing not 
followed by a crop. 

t 

' 










Alee crops grown 
on the “ XVadh ” 
of a previons crop. 

1 }-l 8 C 

. 

1 CIS c 

0 6 0 

0 2 8 

1 4 0 

0 10 0 

0 16 C 

ora 

Each water- 
ing. 

VI 

r 

Special rates which 
be made 
applicable to eban- 
nels selected by the 
XiOcal Government. 
A wijgle watering 
, P^ghrng 
followed by a 
crop. 

2 4 < 

\* 

* 

1 

) 1 2 c 

0 7 6 

OS S 

t 

1 14- 0 

0 16 0 

r 

16 6 

0 11 s 

Crop. 
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Zone II. 

i 

(All lands irrigated ‘by the British Branches of the Sirhind Canal and tha 
Fazilk-i tahsil of the Ferosepore District.) ' “ " 



Bates pee iooai ran. 

Pace® btgba. 

Plow. 

Lift 

Bs. a. r. 

Be. A. r. 

1 

6 4 0 

3 2 0 

3 8 0 

CD 

O 

2 5 6 

12 9 

1 14 0 

0 15 0 

0 IS 0 

0 7 6 



garden* per 
half-year, tho 
rest per crop. 
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.Assessment on Oanal-ibbigated Lands in the Resettlement or the 

Ludhiana Distuzct. 


No. 160, (Utol Lahore, fie 23rd March 1910. 

From— E. R. Abbott, E?q., Senior Saarotary to tlia Financial ComraUuoner, Punjab, 

To — The Chief Secretary to Government, Punjab. 

In reply to your letter No. 213 (Revenue), dated 16th November 
1903, I am directed to submit a copy of letter No. 70, dated 8th January 
1910, with enclosures, from the Settlement Commissioner, Punjab. 

2. In the past eight years the average irrigation in the Ludhiana 
District has been, in round figures, 52,000 acres, half in the Ludhiana, and half 
in the Jagraon Tahsil. The irrigation in the former may be divided a»ain 
into 12,000 acres on kliarif rajbahns and 14,000 on pere nni al channels. The 
perennial irrigation is in the Jangal Circle where there are no wells. Before 
1901-02 all irrigation was perennial. The following figures are worth 
noting : — 


Average irrigation. 

On Rajbnbas 
now kliarif. 

In Jangal 
Circlo 

of Ludhiana. * 

In Jagraon. 

Totah. 


Acres. 

Acres. 

Acre-,. 

« Acres. 

Ton years ending 1900-01 

13,713 

18,993 

26,189 

54,075 

Sight years ending 1909-09 ... 

12,290 

14,035 

26,047 

62,372 


It will he observed that, except in the part of the district in which kharif 
was substituted for perennial irrigation in 19. '1-02, the figures for the two periods 
are practically identical. Yearly details will he found in the statement appended 
to this letter. 

3. It was stated in a note, written in 1903 by the present Inspector- 
General of Irrigation on the revision of the occupiers’ rates on the Sirhind 
Canal, that “ fairly good crops are got with a small amount of rain, while 
the people sow such crops as will come to maturity with little rainfall. 
There is no canal in the Punjab where the demand for canal water and the 
area irrigated fluctuate so much”. Turning to the table appended to this 
letter, it will be seen that the fluctuations in the irrigated area were much 
more violent in the ten years ending 19 than they have been since. 
Confining attention to the last eight years, . we find irrigation on the kharif 
rajbahas has not varied in a remarkable degree. The extremes are 46 per cent 
above the normal in 19U5-06 and 25 per cent, below it last year. There is no 
want of water in the river in the kharif, and the fluctuations must he due to 
the character of the rainfall. In the J angal Circle of Ludhiana irrigation 
has been wonderfully steady. Once in. 1905-06 it has risen 25 per cent, above, 
and once in 1908-09 it has fallen 33 per cent, below, the normal. Excluding 
these two years, the variations are unimportant. This is equally true of the 
irrigation in Jagraon. The cause of fluctuation in Ludhiana is mainly this, 
that in years of favourable rainfall the people can, and do, out down their canal 
irrigation. In other words they are fortunate enough to be able • to get good 
crops without paying for water. 

' 4." The schedule of occupiers’ rates on the Sirhind Canal was revised by 
notification No. 27 3-R., dated 21st December 1904. A small attempt at differen- 
tiation was made. Two zones were formed, but 'the difference in the rates 
adopted, except in the case of sugarcane, which is a crop of little importance on ■ 
the Canal as a whole, amounts only to 4 annas an acre. The Ludhiana District 
is mthfe higher assessed zone I. The incidence of occupiers’ rates ou the Sirhind' 
ana Bari Doab Canals and of occupiers’ and owners’ rates bn the Western 
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Jumna Canal for the triennium ending' March 1908 (appendix 8 of r, evenne 
.Report of Irrigation Department) has been as follows • 


Harvest. 

Sirhind. 

Western J timna 
Canal. 

Bari Doah Canal. 


| IK 

Its. 

Its 

Kliarif ... .. ... 

3-0 

3D 

32 

Knlii ... ... ... ••• 

3-8 

3 5 

28 


The Sirhind rates are a good deal higher than the Western Jumna Canal 
rates, hut on the latter canal the general incidence is raised by the larger pro- 
portion of high-class crops. On the Sirhind wheat mixed with gram and gram 
are important canal crops. There is at present no nahri-parta on nalin land in 
the districts watered by the Sirhind Canal. In paragraph 6 of Government rf 
India No. 1717-C.W -1., dated 1st December l.n 4, the opinion was expressed 
that the revised occupiers’ rates on the Sirhind Canal were distinctly moderate, 
and re-examination after five years, with a view to determine the possibility 
of further enhancement, was ordered. The period has elapsed, but, with 
reference to the orders passed regarding the much lighter schedule for the 
Western Jumna Canal, the financial Commissioner assumes that the existing 
schedule on the Sirhind Canal will for so r uc time to come remain undisturbed, 
and that we may frame our assessment policy accordingly. 

5. Fluctuations in the irrigated area on a canal may be due to — 


(a) differences of demand ; and 

(b) differences of supply. 


As ue have seen on the Sirhind Canal in Ludhiana, it is the lormer 
that has by far the greater influence. In a year of abundant rainfall, 
when canal water is taken for a much smaller area than usual, the 
revenue paying capacity of the people is increased, and not diminished, 
fluctuations due to variations of supply in a tract depeudi nt on 
irrigation nr. a good reason for a fluctuating canal land revenue. Where 
the variations depend on demand, the objections to fixity of demand are greatly 
weakened. VI ben the owner’s rate was introduced on the Western Jumna 
Canal 8 years ago, they were nevertheless felt to be very strong, but when the 
change from a fixed wet assessment to a fluctuating owner’s rate was under 
discussion, the Western Jumna Canal tract was waterlogged, and the important 
matter seemed to ho to frame our assessments in such a way as to induce people 
to take water only when they wanted it. On a scientificaliy-constructed canal 
with pretty high occupiers’ rates and with kharif rajbalms, where only kharif irri- 
gation seems necessary, the argument in favour of a fluctuating land revenue 
practically disappears. So long as the occupier’s rate fluctuates and the present 
kharaha system survives, we may not do much to diminish corruption by making 
our revenue fixed, hut we may pave the way to more fixity in the future. 
.Mr. Louie therefore agrees that canal land hi the Ludhiana District should hear 
a fixed nahri assessment. As idr. Lunnett says that nahri rents are paid on the 
nabri land, whether it is actually irrigated or not, the nahri rate should be 
applied to the recorded area. 


6. On the W estern Jumna Canal the difference between the barani and 
nahri rates has ranged from 14 to 5G per cent. In the older and richer irrigated 
tracts on that canal it has varied a good deal, but the average excess of the 
nahri rate in them may be taken as 25 per cent. Till the barani 
and nahri rents in Ludhiana have been examined in detail and compared with 
the existing and revenue dry rate it is futile to discuss whether the nahri rate 
should be a full dry rate or a light wet rate. The impossibility of taking any- 
thing like a standard assessment may decide the case in favour of the former. 

7. Sir. Dunnott looks to a fixed canal assessment as a means of differ” 
entiating between good and bad estates. Ho says that in ihe Jangal Circle 
“adjoining villages, differ sometimes as the poles”. For the reason given' by 
Kr. .Louie in paragraph 12 of letter No, 4641, dated 18th October I0C6, on 
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differentiation of occupiers’ rates on the , Lower , Chenab Canal, submitted to 
Government with my letter No. 3-53, dated 5th July 3909, the Financial 
Commissioner doubts whether it will he possible to make the balance even 
between good and bad estates by action confined to the 'land revenue 
head." He would therefore allow the Settlement Officer to propose, where 
necessary, the application of the zone II schedule of occupiers’ rates to 
any estates requiring special leniency. 'Lhe total number of such estates 
would probably be small. The differentiation which the existing schedules 
permit is not so wide as Mr. Douie could wish, 'ihe true remedy for 
corruption in connection with the assessment of occupiers’ rates is, in 
Mr. Louie’s opinion, the abolition of “ holding to holding ” kharaba and liberal 
differentiation of occupiers’ rates. But that seems hardly at present within 
sight. Meanwhile we might experiment as toi the possibility of a contract 
system. It should be open to Mr. Dunnett to suggest its adoption for a short 
period experimentally in a limited area. 

S. It may be hoped that remodelling in Ludhiana is now complete. Of 
course no further changes should take place without the Deputy Commissioner 
being consulted. That is already provided for, but Mr. Douie understands 
that the difficulty often is that the deputy Commissioner cannot give any confid- 
ent opinion on the details of a remodelling scheme. It should be definitely 
laid down that if any change is in future made in existing outlets, the effect on 
the irrigation of the estate affected shall be the subject of a special enquiry by 
the revenue staff not later than two years after the change takes place, and it 
should then be decided — 

(a) whether any reduction of the nahri assessment is required ; and 

(b) whether any new distribution of the revenue over holdings is 

necessary. 

Rules can be drafted, as Mr. Diack suggests, by the Settlement Officer. 

9. It is unlikely that in Ludhiana it will be necessary to make any pro- 
vision for assessment of future extensions of irrigation. It seems improbable 
that any will take place. 
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Year. 

I.T-DHIANA. 

Ltjdhiaki. 

Jaobaok. 

i 

1 

o 

a 

a d 

►*3 <P 

if 
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«M 

i 

£ 

SP 

.2 8 
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s 

6 

>* 

o 

% 

£ 

a 

« 

1 

S 

i . 
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r 

s 

W 

>* 

CM 
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M 

& 

•1 

6 

a 

I 

1891-92, 


• 

> 12*65 

' 6,138 

, 16*18 

14,865 

19*10 

19,544 

1892-93 



33*69 

7,980 

43*69 

6,695 

28*79 

1 ,273 

1893-94 



22*33 

9,878 

27*17 

6,383 

33*42 

15,668 

1894-96 



Su-27 

7,966 

38*65 

7,234 

43*12 

1 3,481 

1896-98 



17*91 

14,625 

19*70 

10,129 

17*24 

16,272 

1896-97 



13*33 

23,874 

17*2 ) 

19,722 

12*07 

46,945 

1807-98 



17*43 

7,* 97 

cl*72 

18,558 

17*67 

33,880 

1898-99 



18*26 

17,434 

20 86 

16,741 

20*64 

33,405 

1899-UU 



8*87 

26,402 

13*06 

18,768 

13*49 

48,774 

19 0-01 

... 

•e 

38*C8 

16,739 

47*89 

16,646 

38-30 

£6,904 


Average 10 j ears 
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21*26 

19,713 

1 

20-67 

13,923 

24-37 

26,439 

19ol-02 


... 
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17,843 
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‘ V12.664 
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22*49 
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. 
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R»'{V7Li 
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•M 
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10*88 
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18*71 
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27,683 


-• ... 

»•« 

16*42 

11,534- 

2958 

■ -16,470 

31*30 

24,8i>3 

1908-09 

• • .4. 


„ 22*69 

, 10,854 

27*86 

.“14,216 

25*99 

23,882 


364 f ... 

... 

. 28*01 

9,161 

27*80 

>> 9,414 

28-89 
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No JO, Bated Laliore, the Slh January 1910. 

From— A. JI. Buck, E^., Settlement Commissioner, Punjab, 

To— 1 Tito Senior Sccrctnrj to tlie rmantial Commissioner, Punjab. 

Paeagrapii 6 of your letter No. 444-S., dated. 14th September 1908, 
to the Punjab Government, gave expression to the opinion of Sir James 
Wilson that in the Ludhiana District the fixed assessment of canal-irrigated 
land should be only the amount which it could fairly he called on to pay if 
unirrigated, and that tlie excess over such assessment oi the total amount 
which might be claimed as the Government share of the landowners assets 
should he added to the occupiers’ rates, which should he enhanced m proportion. 
In paragraph 4 of tlieir letter No. 1496-451-2 in the lievenue and agricul- 
tural Department, dated 5th November 1908, the Government of India referred 
to the above opinion, and asked to he informed of the decision oi the tnnjab 
Government in the matter of the assessment oi canal-irrigated lands. 'Ihc 
Punjab Government accordingly, in their letter No. 213, dated 16th November 
1968, directed a report on the subject to he submitted by the end of the current 
cold weather. Subsequently, in their letter No. 259, dated 1 9th November 
1909, they requested that it might he expedited, in view oi the decision of 
the Government of India to postpone f he settlement of the Amritsar District till 
after the determination of the system of canal assessment to be ad opted in 
Ludhiana. These orders were communicated to me in your letters Nos. 5850 
and 5960, dated 24th and 25th November 191 9, and 1 have now the honour 
to submit the required report, which is contained in letter No. S59, dated 
29lh December 1909, from the Settlement Officer of Ludhiana. 

2. As Aims observed in the Punjab Government letter last, quoted 
the decision arrived at in regard to the assessment of land irrigated by the 
Western Jumna Canal must he taken as indicating the lines on which the 
assessment proposals for the Sirhind Canal should he fjamed. In fact, that 
decision must govern the principles of canal assessment in the Ludhiana Dis- 
trict unless the case for a fluctuating Avet assessment of canal-irrigated land is 
stronger there than in the Delhi Division. It will he seen from Mr. Dunnett’s 
letter that that is not so. The principal argument in favour of a fluctuating wet 
assessment on the Western Jumna Caual was that oAving to the radical recon- 
struction Avhich the canal system had undergone in the last 20 years, the 
supply of water to villages and holdings had varied considerably from year to 
year, and that similar variations arc likely to occur in the future because the 
development of the canal is not yet complete, 1 lie Sirhind Canal has undcr- 
-gone no such radical alteration, and although in tlie Ludhiana District outlets 

have recently been remodelled, something like finality appears now' to have 
been reached in that respect, and the result of the remodelling 1ms been, in the 
opinion of the Settlement Offlcer, to increase tlie stability of irrigation and 
to ensure to the villages and holdings hoav receiving Avatcr the same supply 
for the future that they receive at present . The restriction of irrigation to the 
kharif harvest in half the area irrigated by the canal lias been in operation for 
eight years, and though felt as a hardship at first, is now acquiesced in. It 
Avould not in any case furnish an argument for a fluctuating assessment. 

3. Tlie Settlement Officer also show's that oven before remodelling th® 
supply of canal Avater was fairly regular, and that the area of crops malure a 
with the aid of canal irrigation has varied much less from year to year than th° 
area under barani crops, which will certainly be placed under a* fixed assess- 
ment. Sir James \\ ilson’s opinion, to which reference Avas made at the 
commencement of this' .letter, was based on- the assumption that “ canal- 
irrigation in tins district' fluctuates greatly from A'cnr to year The statistics 
hoav furnished show that in normal years tlie' fluctuations’ arc not great, and 
that such fluctuations, ‘as do occur arc due to the people contracting then 

> demand for canal watcr-i hi years uf abundant rainfall and raising it in yean 
’ of drought, 'and it seems Udcar that in such veavs'of drought the canal lias beer 
able fully to meet the demand made upon it in. Ludhiana. 

4. . I think if is pr'pbhble therefore thafeWcn if a different decision had 
been arrived at in respeCt/of the Western iurtfha Canal, the Settlement Officei 
and myself ’AVOuld have recommended f6rahe Sirhind Canal in Ludhiana tn< 

*• A*'* i*’' s 5** ■» 
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maintenance of the present scale of occupiers’ rates and the imposition of a 
fixed assessment on canal-irrigatcd land -which should he sufficiently hi°h to 
take some account of the profits derived by landowners from canal irrigation, 
and should consequently exceed by a n. aterial amount the assessment of unirri- 
gated land. And 1 should personally have been influenced in making thin 
recommendation by the fact (referred to in the second sentence of paragraph 
7 of my letter No. 35-S., dated 3 2tli august 908, submitting the Ludliiana 
forecast) that the present schedule of canal rates was introduced only in 19 05 
and that it would not bo desiiable to enhance them further so soon. " 

5. If a fixed w et assessment is decided on for the Ludhiana District it 
will be necessary, as pointed out in paragraph 10 of Sir. Dunnett’s letter,’ to 
make provision for lhe contingency which, as has been observed, he considers 
improbable, of further remodelling of outlets being under! alien in the future. It 
must, I think, he a corollary of a fixed w ct assessment that no such remodelling 
shall be undertaken until the concurrence of the local revenue officers has been 
oblained. "When remodelling has been canicd out with such concurrence, a 
redistribution of the nohrt pa)\a can, as Hr. Dunnett suggests, be carried 
out. But it will be necessary to provide for the i emission of tlie nabri-parta 
while the remodelling is in progrt kf, and the Settlement Officer might be 
instructed to lramc rules with that object and submit them for approval in 
Ms Lunhiana or Jagraon Assessment Report, whichever is first sub mi tted 

6, Bor the reasons given above and in Air. Dunnett’s letter, I recom- 
mend for adoption in the Ludhiana District the system of assessment sketched 
in his 11th paragraph. - 


No 839, dated Ludhiana, tbo 29th December 39C9. 

From — J. M. Domtt, £-<1, 1.C.S., Settlement Officer, Ludhiana, 

To—' Tho Settlement Comml«Moner, Punjab. 

1 HAVE the honour to reply to your endorsement N o. 4146, dated 30th 
November ,909, calling for eirly submission of a report on the proposed 
method of assessing canal- irrigated lands in this district. 

2. The orders of the Government of India on the subject of the 
assessment of canal-irrigated lands in the Delhi Division are so explicit on the 
question of principle that a detailed leport is probably not required. I append 
to this report only statements showing the rainfall (Nos. I and I-a) and the 
fluctuations in nalm cropped areas (No. 11). lhcse. with the further inform- 
ation I have to give, will show' that the principles laid down by the Govern- 
ment oE India and acquiesced in by the Punjab Government can in practice be 
applied successfully to this district. 

3. When the district was last assessed, no land received irrigation 
from canals, though the construction of the Sirhind Canal had been practically 
completed Irrigation began shortly after settlement. Nahri land therefore 
pays only a fixed revenue assessment calciilnted on its unirrigated aspect an(l 
occupiers’ rates, which do not include any charge in the nature of land revenue. 
Up to 19 2-03 irrigation was given in two harvests, but in that year in more 
than half of the canal tracts it w r as restricted to the khnrif. In 1904-05 the 
occupiers’ rates were enhanced and are now higher than on any other canal 
in the province The statistics to which 1 reier are confined to the Jangal, 
Tihara, Dhaia, Uncha and Powadh Circles of the Ludhiana Tahsii and the Dhaia 
Uncha Circle of the Jagraon Tahsii. Intw'o other circles there is irrigation from 
canals, hut it is inconsiderable. The Jagraon Dhaia Uncha and the Ludhiana 
Jangal Circles now alone get perennial irrigation. During the last four or 
five years the irrigation outlets have been completely ’remodelled, and areas 
within each village have "been determined to which canal water can ordinarily 
he supplied. This alteration, is now, I understand, complete. 

• 4. Variations which have occurred in the irrigated areas have been 

due to three causes Either the rainfall has been so timely and plentiful that 
, R e °P\ e \ ave no y taken water, or the Irrigation. Department, on account 
"pf a deficient supply in the river, has been, unable to meet the people’s 
requirements, or changes i& the K arrangements for , distribution, such as 
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remodelling of outlets, have withdrawn water from some lands without 
immediately benefiting others In the attached statements I have struck the 
averages of the years since the introduction of seasonal irrigation, and before then 
struck six-yearly averages, but 1 have not been able to separate the years 
during nhich alterations in disti'ibution (chakbandi) went on , X have recently 
inspected a large number of canal-irrigated villages. 1 find in them all that 
chakbandi has largely increased the probable stability of irrigation, it hai 
in almost every village occasioned a temporary contraction of the nahri areas 
and has ii, many cases changed the irrigated lands from one portioji of the 
village to another. But the outlets have been reduced to the minimum 
(usually one to each average-sized village!, are situate in the most advan- 
tageous positions and command definite blocks of the village area. ”W e may 
therefore take it as reasonably probable that official effort has gone as far as 
it can go not only in securing a fixed area permanently irrigated in each 
village, but also in determining within the village what holdings will in all 
normal cases be sure of irrigation. 

6. 1 he statistics given in statement No. II show that violent variations 
are confined to the years 1891-92, 1892-93, 1893-94-, 1894-95, 1896-97, 1899-1900 
and 1905-06. In the first four of these years the irrigated cropped areas are 
much below average ; in the others the nahri areas are in large excess of average. 
These are precisely the years which strike the eye in the rainfall statement. The 
first four are year's of excellent rainfall, when canal water was not required. 
The last three are exceptionally dry years. In other years variations are very 
ordinary. In the Jangal Circle, for instance, which is the most typical, as the 
people have no wells to fall back upon, during the last seven years, exclusive 
of the abnormal year 1905-00, the nahri cropped area varied by less than 
| per cent, from the average of 14,733 acres. In the same period barani 
cultivation varied between as much as 30 J per cent, below, and 26 per cent, 
above, the normal cropped area of S6,030 acres. 1 n the Dliaia Uncha of Jagraon 
within the last seven years the nahri cropped area fell 28 per cent, below the 
average of the period * in 1908-09, when rains were good ; otherwise it has never 
varied as much as ] 0 per cent. During the same time the barani cropped 
area once fell 2ts per ceut. below average and once 26 per cent. In other circles 
and for other periods similar remarks apply. Generally variations in nahri 
cropped area are neither so frequent nor sb severe as in barani. Jn normal 
years the variations are slight ; in abnormal years, that is, in years when the 
rainfall is in large excess or defect, the variations are not comparable with the 
variations in rain land. II y figures do not show that the inability of the Canal 
Department to supply water when required ever produces variations in irrigation 
large enough to raise any special assessment problem. They do show that from 
3 885 onwards irrigation steadily grew ; that in the early years it was subject 
to considerable variations ; that later stability increased ; and that during the 
last ten years, though it received a check from the remodelling of outlets, it has, 
except in abnormal years, when it has always increased, varied within narrow 
limits. 

6. . Leaving aside for the present variations due to remodellings and 
such official action, I do not think that canal irrigation is so unstable as to 
call for a division of the demand on canal lands into fixed and fluctuating 
charges. What is to he assessed is land revenue, and not occupiers’ rates, and 
theoretically the decrease of iri'igation which occurs here in good years is no 
justification for diminishing any portion of the land revenue demand. If a 
cultivator refuses to take water, which the Irrigation Department is ready, to 
supply to him, because the rains have been good, he is obviously calculating 
on obtaining a crop as abundant as that grown with canal water. 1 he popular 
opinion is that when canal water is not taken for such reasons, the barani crops 
are as good as nahri crops, and this year they are supposed to be much better. 
In such circumstances the yield ip the cultivator is at least the same, and 
his expenses are much less, tie should therefore pay to Government not less 
than if he had taken water, hut nVore. Whether diminutions of the matured 
irrigated area are due to the 'action of the people in not taking water, or to the 
action of the Irrigation Department in not supplying it, .they are at any rate 

much less frequent and severe 'than the variations of matured cultivation in 

rain lands, and for them a fixed assessment is admittedly proper. 
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7. Since receipt of your orders I have discussed the question, in detail, 
and in their villages, -with people of to villages receiving irrigation in various 
parts of the district. I do not think I can use better arguments for a moderate 
fixed nahri-parta than those employed by them. They are not afraid of the 
fluctuations due to natural causes. They argue that the variations on nahri 
lands are confined within narrower limits than in the case of barani lands. At 
the same time, if the worst happens to barani lands, they get no crop at all, 
and have to pay revenue for unsown fields ; whereas if the watcr-supph fails 
for nahri lands they at least get a barani crop, and there is something to pay 
the revenue. If a fixed demand is a reasonable method of assessing lain lands, 
and they would linvo no other, it is a thousand times more reasonable for canal 
lands. Natural variations mean that now and again nahri fields paying a nahri- 
parta are under barani cultivation, and this they are ready to risk, especially 
if they have not to pay more when they irrigate a larger area. Fn practice they 
work on these ideas. Cash rents ai c common in all circles except the Jangal 
Circle. In Ludhiana Dhaia Uncha half the canal lands cultivated hv tenants- 
at-will pay cash rents ; in other circles, except Jangal, the proportion is a third 
or more. The average late is about 50 per cent, above the barani rent rate, 
and the invariable rule is that the rent agreed upon is paid, whether canal 
water is received or not, even whether the land is sown or not. The tenant 
pays all the occupier's rate, and it is his look-out wlicther he gets water or 
n°t. 

s . There are two other plain indications of the cultivators’ confidence 
in the stability of irrigation. Maize is a crop which requires regular and 

f lentiful water and can he grou n only on land heavily manured every yeni . 

t used to be the all-important crop in the well lands lying close round the 
village site which receive plentiful manure. Now, however, the niai area has 
been shifted to the nahri lands often at a great distance from the “ abadi”. 
In many villages the lands round the site arc kept for wheat alone, and the 
maize lands, which require years of preparation and are always double-cropped, 
lie in the canal commanded area and are cultivated v itli canal water. In 
Jagraon, for instance, where maize has always been the most valued crop, its 
cultivation on well land has decreased, though wells have risen 2 1 percent., 
while its area on nahri lands is almost double that on clmhi. 


If the assessment on canal lands is to he partly fixed and partly fluctuat- 
ing, the total fixed demand for each village will include an assessment on nahri 
only in its unirrigated aspect. This demand the people have already decided to 
distribute over holdings by soil-rates, assessing nahri somewhere between chain 
and barani. We thus get hack a fixed nahri-parta. We cannot fix the 
occupiers’ rates at any pitch which will in even the average village cause the 
zamindars to put the same demand on nahri as on barani, and we would 
probably be reduced to the position of taking through occupiers’ rates what 
we think the fair difference between nahri and barani, plus the difference which 
the people, who will not be able to calculate the effect of the new water-rates, 
will certainly make in the distribution over holdings. 


9. At present, for the purposes of occupiers’ rates, the district lies all 
in one zone of the area commanded by the Sirhind Canal. The circles irrigated 
have usually a firm good soil, but sand-hanks run across each circle in a very 
capricious way and in very undefined directions. The Jangal Circle in 
particular is a maze of saud-hills and drifts with blocks of excellent soil. 
Adjoining villages differ sometimes as the poles. It will be necessary to 
aivergefrom rates widely in the case of many villages. As the Government 
j a point out, this cannot be done to the necessary extent if part of the 
nanri demand is included in a uniform schedule of occupiers’ rates. Not less 
an tour schedules would he necessary, and even then sufficient differentiation 
would not be attainable. 

I 

of the^demarwf 03,36 in . w £ icl1 the zamindars would agree to an alteration 

d£^’“£rof” l oSs?s £ T tl,3ts ' jw-™ 

and they are notlSJ? fw 5“ dl ^ en canal lands OT 110 extra demand, 
I have W fa* ^ Present arrangement, rvill be permanent. 

* , e eafc ““y villages here and elsewhere what a disturbing 
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effect chakbandi lias, and I do not think any nahri-parta, even. tli e most 
moderate, would be fair unless provision were made for such changes. ] n most 
cases there would be very little fear of the total irrigated area of a village being 
seriously diminished, and section 52 (2) of the Land Revenue Act seems to 
provide' sufficiently for a redistribution of the total demand over holdings on 
any serious change taking place, but if a nahri-parta is sanctioned, provision 
will have to be made for altering the total demand of any village in which 
notable alterations in the facilities for irrigation have been made. "What extent 
of change would demand a change of assessment will depend very much on the 
pitch of the demand, which cannot readily he forecasted, but it should not be 
difficult to fix a danger limit. In any ease it is not likely that radical alter- 
ations in the present system of distribution will take place. Tf some suitable 
arrangement is devised for such cxtraoi'dinarv changes, the rest is very largely 
a question of what years should be adopted as the basis of our assessment 
statistics. At the present mpment chakbandi has given irrigation a check, and 
our measurement and girdawari figures will be very favourable to the people. 
If still further caution is desirable, we can exclude from calculation the dry 
years in which irrigation rose. 

31. I propose, then, to assess eanal-irrigatpd lands to a moderate fixed 
nahri-parta, basing the calculations on recent years when the irrigated area was 
low, and providing for the reduction of the total village demand when facilities 
are withdrawn, and for a redistribution over holdings when the irrigated area 
shifts within the village. I do not propose a fluctuating khush-haisiyati 
because the fluctuations of the irrigated area do not justify it; flic people do 
not want it ; it would prevent a just distribution of the circle demand over 
villages ; and because it would he largely stultified in the distribution over 
holdings. v 

12. I have not attempted to forecast the pitch of the proposed nahri- 
parta, hut from rough produce and cash reijt estimates which I have made it 
is clear that we will not he able to take anything like the enhancement that is 
due. The new demand .will probably bring out a rate on nahri lands which 
can quite easily he paid in the years when nahri lands hear an average barani 
crop. 

1’3. Since writing the above, I rechycked the statistics appended, and 
find that the decrease of irrigation in 190S-09, when (he rainfall was excellent, 
extended not only to the Dlia’ia TJncha of Jagraon, lmt to all the circles. The 
argument is not, however, vitiated. The only question that arises is whether 
that year should he included in the years on which our assessment statistics 
would he based. 
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Statement No. 1 of Rainfall, Tahsil Jagraon. 
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Statement No. 11, Abstract of nahri and barani area cropped by assessment circles under canal 

irrigation, Ludhiana and Jagraon Tahsils. 
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. , jj 0 542-S. (Ror. A Agri. — Rev.), dated Simla, the 10th Juno 1910. 

1'rom— Tlio Hon’ble Mr. E. D. Mammas. C.S.I., I.C.S.. Chief Secretary to Government, Pnnjat, 

To— Tlie .Secretary to the Government of Inlia, Depulmontof Revenue end Agrienltnre 

t 

’ In your letter No. 1496*451-2, dated the 5tli November 1908, it ivas 
stated that .before accepting the forecast of the financial results of the re* 
settlement of the Ludhiana District, the Government 'of 'India would be glad to 
he informed of the decision of the Punjab Government in the matter of the 
assessment of canal-irrigatcd lands. It was added that incoming to that decision, 
the Local Government would doubtless consider the instructions given by the 
Government of India in their letter No. 1717-C.W.-I., dated the 1st December 
1904. 

2. Thn orders of the Government of India were forwarded to the local 
officers for report in Novemher 1908, and subsequently, when communicating in 
Novemher 1909 the orders of the Government of India regarding the Amritsar 
settlement, the Lieutenant-Governor drew attention to the instructions which 
had in the meautime been received from the Supreme Government on the 
subject of the assessment of canal-irrigated land in the "Delhi Division. I am 
now to enclose a copy of letter No. 180 of 23rd March 1910 from the 
Financial Commissioner, Punjab, with its enclosures, in which he submits his 
recommendation on the subject dealt Avith in your 'letter trader reply. 

3. The canal-irrigated lands on the Siriiind Canal are at present subject 
to the schedule of occupiers’ rates fived in 1904, and the land revenue assessed 
on them is imposed at dry rates. The Financial Commissioner proposes to 
leave the scale of occupiers’ rates in Ihc Ludhiana District untouched, merely 
applying the rates of zone II to villages Avherc special leniency is necessary, 
and to assess 'the canal-irrigated lands to land revenue at rates slightly higher 
than the ordinary dry rates. In view of the relation home by the occupiers’ 
rates on the Sirhind Canal to those in force elsewhere, the Lieutenant-Governor 
agrees that their enhancement is undesirable, and by leaving the occupiers’ 
rates as they are, a further ad\ f antagc is gained in so far as difficulties are avoided 
in connection with the large irrigated areas in the adjoining Native States which 
have recently been brought under assessment. The 'Lieutenant-Governor also 
accepts the view that the land roveuue should be assessed on canal-irrigated 
lands at rates in excess of the ordinary barani rate, ltules will he made for 
varying the nahri assessment in cases of remodelling, and in view of the fact 
that the new settlement will probably like the last, he for a period of 30 years, 
it will be necessary, in spite of what is said in paragraph 9 of the Financial 
Commissioner's letter, to reserve power to Government to provide for possible 
extensions of irrigation and possible increases of supply from storage reservoirs. 
So ‘far therefore as the Ludhiana District is concerned, the Lieutenant-Governor 
accepts, subject to "the above modification, the system of assessment proposed by 
the Financial Commissioner. 

4. Provision should also be made for the grant in cases where the 
people are prepared to accept them of lump contracts for short terms in place 
of the fluctuating occupiers’ rates, such contracts being based on the averages 
of a series of past years. 


543*S (Ror, Agri —Iter,). 


Copy, with a 
a. a. a. 

(a) Proceedings, ■ — 

' R. 

1008, New. 23-41-A, 

,0!,AA 

(i) Proceedings, — , 

R. 


copy of the marginally-noted proceedings forwarded to the 

- (I I 'Senior Secretary to tho Financial Commissioner, Punjab, fo r 
October ' ^ Chief Engineer, Irrigation Branch, for information. 

'. tlio information of the Financial Commissioner- With rf toailM hi< lctUr 

November No ISO, dated liip &3rd March 1010 (enb-hoad 91. No S20). 


1908,’Nos. 83-4-A. 


(e) Financiil Commissioner's „Jfo. t 
180, dated, 23rd ilfarch 1910,/and 
enclosures. • ‘ ’ ■ * * 
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Buies for Future Increases or Decreases of N ahui-parta, 

No. 832, dated Simla, the lBtli Slay 1910. 

From— E. R. Abbott, E«q., Senior Secretary to fhc Financial Commissioner, Punjab, 

To-Tbo Chief Secretary to Government, Pnnjcb. 

I am directed to refer you to Mr. Fenton’s letter No. 256, dated 19th 
November 1909, and to submit a copy of letter No. H62, dated 3'>th November 
1909, from the Settlement Commissioner, with its enclosure (not including the 
draft rules forwarded), and a copy of letter No. 365, dated 5th February 1910, 
from the Settlement Commissioner, with enclosures, and to say that, as this is 
the first set of rules for future increases and decreases of nahri-pavta, Mr. Douie 
thinks it advisable to lay the proposed rules before Government, together with a 
revised draft. The notes appended to the latter draft show the reasons for the 
changes made, 

2. Rule 9 of the original (rule 10 of the revised) draft brings us to one 
great difficulty connected with the scheme. In many estates the landowners 
have disregarded in the bachh the differential assessment on imhri land, and 
have adopted an all-round rate. Obviously' any addition must be spread rate- 
ably over all holdings unless an entirely new bachh is demanded. But it will 
be very hard to persuade A that he should pay more on his lioldiug because B’s 
holding has got more irrigation. 

3. Mr. Douie feels considerable doubts whether the plan embodied in 
these rules will be successfully worked. Experience -shows that exceptional 
arrangements for the purpose of adding to or reducing an assessment within the 
period of a land revenue settlement, as apart from general fluctuating assess- 
ments, are apt not to he carried out effectively. This was the fate of Mr. Cnsson 
Walker’s rules for reduction of assessment on wells falling out of use in 
Sharakpur and of Mr. Dome's own rules on the same subject in Kamal-Amhala. 
It was also the fate, Mr. Douie believes, to a considerable extent of the rules 
for increase and reduction of nahri-parta assessments on the Bari Doab Canal 
approved by Sir .Tames Lyall. The present plan is simpler than that sanctioned 
for the Bari Doab Canal, hut still it involves much work and constant vigilance. 
The Financial Commissioner thinks it would be wise to limit the operation of 
the rules to estates in which irrigation is considered by the revenue and irrigation 
officers concerned not to be fully developed. Mr. Douie fears that in tracts like 
that watered by the Delhi branch of the Western Jumna Canal, where irriga- 
tion is long established, the rules will cause much trouble with little result. 

d-. Personally Mr. Douie would have preferred a system, under which 
villages or chnks in villages in winch irrigation was fully developed were marked 
off, aud outside these villages and chaks new irrigation (i.e., fields not recorded 
as nahri at settlement hearing at any time an irrigated crop) ^was made to pay 
during the term of settlement a fluctuating land revenue rate on matured crops 
of 8 annas an acre. The actual result would probably be a larger income 
than the plan approved will yield, and that result would he obtained with less 
trouble. 


Revised Draft Rules. 


1. In making the changes of soil classification prescribed by the note 
regarding column 7 of the jamabandi form (paragraph 22 of standing order 
No. 23), no field or part of a field— , r • 


(o) shall be converted from barani ; to nahri unless the khasra girdf 
-- wati shows it to have been irrigated in' two .out of the for 
■•‘years. lending with that to which the' jaihabandi relates ; 

(b) sTiaU.be converted from nahri ' to' . barani unless it has. not bee: 

- ■ year, to which, the •jamabandi- relates, an 

- - . , .kkpwjae in.the two preceding years. ' . -• • 

. tice , Jw, no°<£S^^ ^ni .tp naliric 

•than, one paccabigfa. ' ^ v tlou sha11 P laceif the prea. affected is lei 
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■ 3. The new entry of nahri in place of barani or barani in place of nahri 

shall be made by the patwari in red ink. The field kanungo shall see that the 
changes made are in accordance with rule 1, and shall sign the new entry, jje 
shall further, by an examination of the khasra girdawari, satisfy himself t ha t 
a change of entry has been made by the patwari wherever such a change was 
required. He shall carefully check the totals of nahri and barani entered at 
the end of the jamabandi, and shall attest them with his . signature. In his 
note on changes in soil entries attached to the jamabandi (see instructions 
appended to the jamabandi form in paragraph 22 of standing order Ko. 23) 
he shall state exactly what he has done to ensure correct entries. In attesting 
jamahandis, tahsildars and naib-tahsildavs must pay special attention to those 
new soil entries. 

4. When the total of the nahri area differs from that shown in the last 
jamabandi, the field kanungo shall apply to the excess area or to the reduction 
of area, as the case may be, one of the following rates 

(a) In villages which were canal-irrigated at settlement, the difference 

between the Fettlement Officer’s assessment rates on nahri and 
barani. 

(b) In villages to which canal irrigation lias been extended since 

settlement, 4 annas per acre. 

6, If an additional nahri assessment under these rules has already been 
imposed on, or a reduction made in, a village at a previous quadrennial attest- 
ation, the area to which the rate referred to in the preceding paragraph will be 
applied will be the excess or reduction of area since the last imposition or 
reduction of nahri assessment. If no previous assessment has been imposed or 
reduced, the area will be the excess or reduction of area since last settlement. 

6. Tf the sum resulting from the ajiplication of the rates detailed in 
rule 4 to the area defined in rule 5 is less than Es. 50 or than -^-th of the 
revenue of the village (whichever is lessl, no further action will be taken, but 
the field kanungo will note the result of the calculation in his attestation note 
on the jamabandi, and the tahsildar or naib-tahsildar who attests the jama- 
bandi should check the calculation, and should state in his attestation note that 
he has done so. 

7. If the above sum amounts to Es. 60 or more, or, in villages the 
revenue of which is less than Es. 500, to T yth of the revenue of the village or 
more, the patwari will prepare a list in the following form and forward 
it to the field kanungo. .After it has been checked and signed by the latter 
and by the Hevenue Officer of the circle, it will be forwarded to the tahsildar 
unless he is himself the Kevenue Officer of the circle : — 

List of fields converted from barani to nahn and vice versa with additional 

nahri assessment. 


Patu an Circle 


for tho year 19 


2 8 4 8 6 7 8 I 9 J 10 11 j 12 j 13 14 16 10 17 IS 



Full nhjiemi and 

AREA CONTEETID 


From barani From nahri 
io nahri . to iarom. 


Nahri 

ASSESSMENT 


Net increase os 
SSCRKABR or NAHRI 
ASSESSMENT. 



IS'OTP, — Colamrt 7 and 0 — If part of a field Is effected, tlio word " mm ’* should ho nddod If a whole hold' 
• ing is affected, no detail of field 'numbers ii required ; Iho words " onhra l.hata ’’ aro mfBciont 
Colimnt 8 a>‘SI0 in total of tho village acres should nlao ho noted ,n ted ink. 

1 Co/umi) 11 — Por late bcon)lo4~ It will bo uniform for tlio sillaga conconfed. 

Columns 12, 16, awl 77, ■“■DctOll of.mafi, if an], should bo noted In ted ink. 

i . i. * i , . , , ” 
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8. On receipt of the detailed statement, the tahsildar shall have an 
abstract for the tahsil prepared in duplicate by the wasil-baki-navis in the form' 
below. After signature, a copy of the abstract, with the detailed statements, 
will be forwarded by the tahsildar to the Collector so as to reach his office not 
later than 3ist July 


Abstract showing nahri assessment payable on account of extensions of canal' ' 
irrigation or remissible on account of reductions of the same in 
Tflhsil ,, District , for the year 19 . 



9. After the statements have been checked in his office, the Collector 
shall report the amount of the assessment to be imposed and to be reduced, 
through the Commissioner, for the sanction of the Financial Commissioner, and 
on receipt of sanction, he will return the detailed statements to the tahsildar 
ordering him to have the addition to. Or the reduction from, the assessment 
incorporated in the liharif bachli. 

10. In incorporating the changes due to addition or reduction of assess 
ment in the baclih, the patwnri will adopt the following principles 

(a) In villages where the assessment on nahri and barani is distri- 

buted at an all-round rate, he will spread the total amount o 
the revised assessment over all the holdings previously payin' 
at an all-roun(l rate. 

» \ ' 

Any landowner who" objects may appfy to the Collector to revise th 
bachh of the estate or sub-division of the estate under section 5i(2) of thf 
Land Revenue Act. 

(b) In villages where the assessment on nahri and barani is' disfcri 

buted by differential soil-rates, the patwari shall impose o 
reduce the nahri rate on or from the holdings affected, takin 
the details from the statement in rule 7. 

II. Field kanungos and Revenue Officers must carefully check th 
patwari s bachh work, and see that the above orders are correctly carried out. 


, Notes. 

(Buies in Original Draft are referred io.) - '* 

sefcfclcm^rif 8 h - is ^ ase ^ 011 the definition of nahri adopted in the Gurgao 
be'nhseryaa ' 4 assessment report. It wi 

'.time of measurement, thetSr^Tno^^r a * f. 

fohr rears ending 1902-03 fclthadWm,lsafcedm out of 


J 
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Old nahri should not be treated as having ceased to he uahri simply 
because it has not been irrigated twice in the preceding four years if it 
actually irrigated in the year of quadrennial attestation. It is reasonable enough 
to exempt a field irrigated for the first time in the year to which the jamabandi 
relates, for irrigation in that case may only be tentative. 

Rules 3, 4, 5 .— See paragraph 5 of Government review of Palwal assess- 
ment report. 

In order to avoid the preparation of detailed statements for every estate in 
which changes occur, the Settlement Officer has provided that the field kanungo, 
on the basis of his own note regarding changes in soil entries appended to the 
jamabandi, shall make a calculation in order to ascertain whether any addition 
or reduction is required, i n making this calculation, all that he will have 
before him will he the former and present totals of nahri area as shown in the 
jamabandi. If the patwari is careless or dishonest, and the kanungo fails to 
exercise a proper check, we may have failures to record fields as nahri which 
have become lmrani and vice versa ; we may also have changes of entry made 
not justified by rule 1, and finally, w e may have wrong totals. It is essential 
to give the kanungo and his superiors definite instructions, and accordingly, 
before Mr. Gibson’s draft rule 3, a new rule, given as 3 in the revised draft, 
has been inserted. 

Rule 8 .- The rule is badly worded. An “ additional assessment ” can- 
not lead to a reduction in the bachh. 


Xo. 4132, Haled Latere, the 30i)i Xm ember 1900. 
from— A. II. Diack, Evj , Sotilcmenl Commi'.ioncr, Punjab, 

To— Tho Senior Secretary to the Finaneinl Conimw-ioncr, Pnnjab. 

I submit herewith, for the orders of the Financial Commissioner, a copy 
of a letter No. 561, dated 4th September 3 9)9, from the Settlement Officer 
of Gurgaon, together with a copy of his draft rules for the assessment during 
the term of settlement of new 7 irrigation from the Agra Canal. 

2, I have hitherto kept this letter pending the receipt of orders on the 
reference made in my letter No. loTO, dated 1’. tli May 1909, on the subject 
of tho assessment during the new term of settlement of new irrigation from 
the Western Jumna Canal. Orders havo not reached me, but I understand 
that the recommendation which W'ns made in paragraph 5 of my letter, that 
the assessment of such irrigation should he determined by applying the 
sanctioned rate of assessment io the nvorage area irrigated, and not to 
the area recorded as nahri, has not been accepted. The rales drafted by 
Mr. Gibson contemplate tho calculation of the assessment on the recorded 
area, and appear to me to be appropriate for that purpose. 1 therefore 
recommend them for approval. 


Xo CO I, (idled Gnrgain, the 4fb September 1909 
l'rom— B T. Gmsov, E«q , Settlement Offl< er, Gtirgncm, 

To— Tho Boltloment Commlwiourr, Punjab 

With reference to paragraph 2 of your letter No. 2262, dated 12th 
July 1909, 1 have the honour to inform yon that as this settlement expires at 
the end of the current month, I have thought it better to frame and submit 
draft rules for the rcimposilion of an additional assessment on extensions of 
canal irrigation without waiting further for the orders of Government on the 
report submitted by Mr. Joseph. 

2. If the original orders of Government avc cancelled or modified, then 
my proposed rules can be cancelled or returned for modification, if necessary. 

- 3. The rules oxplain'themselvcs, and do not require much comment. 
Buie I should remove the difficulty compldincd of by Mr. Joseph that soil 
changes made by patwaris cannot ho taken as a basis for the additional assess- 
ment. It is trite that the additional assessment will he on the commanded area, 
while tho original assessment was imposed on the area of average irrigation, but 


i 
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the rate of assessment to be imposed is so small that there can be no objection 
to imposing, it on the commanded area. The only other point to which I -wish 
to draw attention is rule 9 about the bachh. "Where the nahri and barani 
assessments have been distributed at an all-round rate, it would not be fair to 
impose the additional assessment only on the holdings newly-irrigated, as thev 
are already paying their share of the nahri assessment imposed on the’ owners 
who hare land classed as nahri at settlement. 


No. 866, dftUi I uhore, Ho Bth February 1910. 

From-Th. Hcn’ble Mr. A. H. Duos, C.V.O., Settlement CommiMumer, Punjab, 

To -The Senior Secretary to the Financial Committioner, Punjab. 

In continuation of this office letter No. 4162, dated 30th November 
last, I have the honour to forward a copy of a letter from the Deputy Com- 
missioner of Gurgaon, No. 61, dated 12th January 1910, together with a copy 
of the amended rules for imposition or reduction of nahri assessment on 
extensions or contraction of canal irrigation, and to reco mmend that the rules 
now submitted be approved in place of those seat with my previous letter. 


No. 81, dated Gurgaon, the 18th January 1910. 

From — B. T. Gmsoir, Esq., Deputy Commissioner, Gurgaon, 

To — Tho Settlement Commissioner, Punjab. 

"With reference to your endorsement No. 4163, dated 30th November 
1909, 1 have the honour to submit revised rules for the working of the nahri- 
parta in accordance with the subsequent instructions issued in letter No. 256- 
Bevenue, dated 19th November 1909, from the Chief Secretary to Government, 
Punjab, to the Senior Secretary to the Financial Commissioner. 

2. The only changes required by the orders relate to (o) reduction, as 
well as addition, of the nahri-parta (paragraph 3 of the Government orders) ; (b) 
alteration of the Rs. 50 rule (paragraph 4, of the same orders). 

3. These changes have been incorporated, and the revised rules are now 
resubmitted for sanction. 


Draft Rules for Imposition or Reduction of Nahri Assessment on 
Extension or Contraction of Oanal Irrigation. 

In making the changes of soil classification prescribed by the note 
regarding column 7 of the jamabandi form (paragraph 22 of standing order 
No. 23), no field or part of afield shall be converted from barani to nahri or 
nahri to barani unless the khasra girdawari shows it to have been irrigated in 
the former case and not to have been irrigated in the latter case in two out of 

the four preceding years. 

* 

2. If only part of a field has been converted from barani to nahri or 

nice versa, no change of classification shall take place if the area affected is less 
than one pacca bigha. • - . ■ 

3. When the note of soil changes required by'jamabandi form, general 

instruction (b), is ready in any jamabandi under quadrennial •, attestation, the 
field kanuago shall apply to the area converted from- barani to nahri or vice 
versa (if any) one of the. following rates':—" • \ • ’ <■-"'• 

-- villages which were canal-irrigated-at settlement, the different 

■ .between the Settlement Officer’s assessment rates on "nahri and" 
oarani. • \ . 

• , , , ,W v 

In =a!l.T? es $ 08,11111 irrigation ’has b.een/textended since. 

- settlement, 4 annas per acre, 
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4. If an additional nahri assessment under these rules has already been 

imposed on, or reduced in, a village at a previous the 

area to which the rate referred to in the preceding p S P . applied 
will be that which has been converted tom haram to nahri or owe «frso since 
the last imposition or reduction of additional nahn 

additional assessment has been imposed. or re d Ti ce d, the aiea^ iU be ^WTuch. 
has been converted from barani to uahri or vice versa since last settlement. 

5. If the sum resulting from the application oftherates^ dtWU in 

rule 3 to the area defined in rule 4 is less than Us. rO, or than th of the 
revenue of the village (whichever is less), no further U 

the field kanungo will note the result of the calculation in his diary, and the 

Revenue Officer should carefully test its accuracy. 

6. If the above sum amounts to Its. 50 or more, or, in villages the 

- i T5. roii to -J-th of the revenue of the village or 

revenue of which is less than its. oju, to , 0 iuui mo ,s, , 

ii j • mi T.-orio va n lief in the following form find forward, it to 

r/idd “en « and S ip f d ta, tbeleta andhy 

the Revenue OflSccr of the circle, it will be forwarded to the tahsildar miles, 

lie is himself the Bevcnuc Officer of the circle : 

List of fields converted from barani to nahri and vice versa, with additional 

nahri assessment. 


Patwnri Circle 


, Tab si! 


, for tho year 19 


■M 
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» should ho added. « « whole holding 
*VP Ruflicifnt 
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7. On receipt; of the detailed statement, the tahsildar shall .have an 
abstract for the tahsil prepared in duplicate by the wasal-baqi-nawisin the form 
below. After signature a copy of the abstract, ■with the detailed statements, 
■will be forwarded by the tahsildar to the Collector so as to reach his office mot 
later than 31st July 

Abstract showing ( additional ) nahri assessment payable on account of extensions 
. of canal irrigation or remissible on account of reductions of the same 
in Tahsil , Distrirt Gurgaon , for th j year 19 . 



shall report the additional assessment to he imposed and to he reduced, through 
the Commissioner, for the sanction of the Financial Commissioner, and on 
receipt of sanction he will return the detailed statements to the tahsildar, 
ordering him to have the additional assessments incorporated in, and reduced 
from, the kharif bacilli, and the net result given effect to in the next fixed rent 
roll. 

9. In incorporating tlio changes due to addition or reduction of assess- 
ment in the bacilli, the patwari will adopt the following principles - 

In villages where the assessment on nahri and barani is distributed at 
an all-round rate, lie will spread the total amount of the revised assessment 
over all the holdings previously paying at an all-round rate. In villages where 
the assessment on nahri and barani is distributed by differential soil-rates, the 
patwari shall impose or reduce the nahri rate on or from the holdings affected, 
taking the details from the statement in rule 7. Field kammgos and Hevenue 
Officers must carefully check the patwari’s bacilli work, and see that the above 
orders are correctly carried out. If the landowners of the villages in question 
object to the above method of redistribution, their objections should not be 
listened to unless they are prepared to apply for revision of the method of dis- 
tribution sanctioned at settlement. 


No. 231 (Iter. L Agri — Itcv.), dated Lahore, the 9th June 1910. 


Prom— Tho Hon’blo Mr. E. D, Maolaqak, C.S.I , Chief Secretary to Oo\crnmcnt, Punjab, 

To— The Senior Secretary to the Financial Commissioner, Punjab* 

T re Pty to y° ur ^ter No. 332, dated the 19th May 1910 (sub-head 
v 251, file No. 452), I am directed to say that the Lieutenant-Governor approves 
generally of the revised draft rules' for future ' increases and decreases of 
nahri-parta forwarded therewith, subject to the following suggestions. 



cases 
in 


should' be added 


. irrigation has increased or diminished since -settlement 
, ... . to > or remitted from, the amount actually bachlied on the" 

holding. This would greatly simplify matters and prevent applications for 
fresh general bachhes. The rules might also provide that the statement should 
be seen by tlie Executive Engineer, Canal Department, before orders are passed 
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by tbe Deputy Commissioner. This "will probably prevent increases of assess- 
ment being ignored,' as has been the case elsewhere. 

3. The rules, if modified to meet the above suggestions, may be issued 
by the Financial Commissioner. 


Xo J67-S.. (total Simla, Ilia 18tb Juno 1010. 

Prom- -E. It. Abbott, E«q., Senior Secretary to the Pinnneial Commissioner, Punjab, 

To-Tho Cliiof Secretory to Government, Pnnjab. 

In reply to your letter No. 231 (Rev. & Agri - Rev.), dated 9th June, 
I am directed to forward a copy of the final rules modified to meet the 
suggestions of Government. The rules, as modified, have been issued by the 
Financial (Commissioner ; the alterations have been italicised in the copy now 
submitted. 


EdI»ES AS PINALliV SANCTIONED. 

, 1 . In making the changes of soil classification prescribed by the note 

regarding column 7 of the jamabaudi form (paragraph 22 of standing order 
No. 23), no field or part of a field— 

(а) shall be converted from barani to nnliri unless the khasra girdawari 

shows it to have been irrigated in two out of the four years 
ending with that to which the jamabaudi relates ; 

(б) shall he converted from nahri to barani unless it has not been 

irrigated in the year to which the jnmnbnndi relates, and 
likewise in the two preceding years. 

2. If only part of a field has been converted from barani to nahri or 
vice versa, no change of classification shall take place if the area affected is less 
than one pacca biglia. 

3. The new entry of nahri in place of barani or Larnni in place of 
nahri shall be made by the patwnri in red ink. The field knnungo shall see 
that the changes made arc in accordance with rule 1, and shall sign the new 
entry. He shall further, by an examination of the khasra girdawari, sntisfy 
liiinself that a change of entry lias been made by the pat wari wherever such 
a change was required. He shall carefully check the totals of nahri and 
barani entered at the end of the jamabandi, and shall attest them with his 
signature. In his note on changes in soil entries attached to the jamabandi 
(see instructions appended to the jamabaudi form in paragraph 22 of standing 
order No. 23) lie shall state exactly what he lias done to ensure correct entries. 
In attesting jamabandis, iahsildars and naib-talisildars must pay special 
attention to these new soil entries. 

(J. When the total of the nahri area differs from that shown in the 
last jamabaudi, tire field kanungo shall apply to the excess area or to the reduc- 
tion of area, as the case limy be, one of the following rates 

(a) In villages which were cannl irrigated at settlement, the differ- 

ence between the Settlement Officer’s assessment rates on 
nahri and barani, 

[b) In villages to which canal irrigation lias been extended since 

settlement, 4 annas per acre. 

additional nahri ossessment under these rules 1ms already been 
imposed on, or a reduction made in, a village at a previous quadrennial 
attestation, the area to which the rate referred to in the preceding paragraph 
■will ho applied will be the excess or reduction of area since the last imposition 
or reduction of nahn assessment. If no previous assessment lias been imposed 
or reduced, tbe .-area will be the excess or reduction of area since last settle- 
ment. . ’ ‘ 

- G. If thMum resulting from the application of the rates detailed in 
r,ule 4 to the arca'defincd in rule 5 is less than Rs. 60, or tlmu ^th of the revenue 
of the village (whichever is ’less), no further action will be taken, but the field 
kanungo will note the result of the calculation in his attestation note on the 
jamabandi, and the talisildar or naih-tahsildar who attests the jamajbaudi 
should chock • the calculation, and should state in liis attestation note that he 
has done bo.- 
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7. If the above sum amounts to R s . SO or more, or, in villages th e 
revenue of which is less than Es. oOO, to ^th of the revenue of the village o* 
more, the patwari will prepare a list in the following form and forward It to 
the field kanungo. After it has been checked and signed by the latter and bv 
the Revenue Officer of the ciicle, it will be forwarded to the tahsildar unless 
he is himself the Revenue Officer of the circle : — 

List of fields converted from barani to nahri and vice versa, with additional 

naliri assessment. 


Patwari Circle , Tahsil , for the jear 19 
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Nous .— Columns 7 and 9 .~ If part of a field is affected, the word * min ” should to added. If a whole holding 
ib affecte*, no detail of field numbers is required; the words “lalim khata” are sufficient. 

Columns S and 10 in total of the ullage acre, should alto be noted m red ink. 

Oolumt 11 . — For ra’o eeo rale 4. It will bo uniform for the village coucernod. 

Columns 13, IS, 15 and 17 . — Detail of mafi, if any, should be noted in red ink. 

8. On receipt of the detailed statement, the tahsildar shall have an 
abstract for the tahsil prepared in duplicate by the wasil-baki-navis iu the form 
below. A separate abstra A will be prepared for etch Canal Division concerned. 
After signature, a copy of the abstract, with the detailed statements, will be for- 
warded by the tahsildar to the Collector so as to reach his office not later than 
3lBt July >. — 


Abstract showing nahri assessment payable on aooount of extensions of canal 
irrigation or remissible on account of reductions of the same in 
Tahsil , District , for the gear 19 , 
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9. After the statements have been checked in his office, the Collector 
shall report theamount of the assessment to 

through the Commissioner, for the sanction . 

shall inform the Executive Engineer of the proposal .made, sending him at the 
same time the abstracts for informationandretwn. On i receip ^ of sanction, he 

will return the detailed statements to the tahsildar, i n the ThSf 

addition to, or the reduction from, the assessment mcorpoiated m the khanf 

hachh. 

10 In incorporating the changes due to addition or reduction of assess- . 

ment in the hachh the patlari shall, whether the m segment on nahn and hamni 
menu m tne oaenn, tne P“ b "" \ difieient al soil-rates, impose or reduce 

is distributed at an all-round rate 01 oy aiffei em a 1 

the nahri rate on or from the holdings affected, taking the details ,rom the slate, 
ment in rule 7. 

11 Field kanun^os and Revenue Officers must carefully check the 

tot to aW orders are oorrectly earned out. 
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Resettlement op the Ludhiana. District. 

No. B67- 278-2, flatod Simla, the 4th August 1910. 

From~J. H. Kber, E«q,, I.C.S., Deputy Secretary to tho Government of India, Department of Revenue 
and Agriculture, } 

To — The Chief Secretary to Government, Punjab. 

I am directed to acknowledge receipt of Mr. Maolagan’s letter No. 642-S., 
Revenue, dated the 10th June 1910, on the subject of the resettlement of the 
Ludhiana District, in which it is stated that the Lientenant-GovemoT proposes 
to leave the scale of occupiers’ rates in the district untouched,' except for some 
slight variations, and to assess the canal-irrigated lands to land Tevetrae at 
rates slightly higher than the ordinary dry rates. 

2. In reply, I am to say that the Government of India agree in the 
Lieutenant-Governor’s conclusion that it is undesirable to effect any enhance- 
ment of the occupiers’ rates. They accept the forecast _ of land revenue 
enhancement originally made by the Local Government, subject to the TemarkB 
made in paragraph 3 of Mr. Carlyle’s letter No. 1496, dated the 6th Novem- 
ber 1908, and they have no objection to provision being made for the grant of 
lump contracts for short terms in place of the fluctuating occupiers’ rates in 
cases where thd people are prepared to accept them. 


Endorsement by tho Punjab Government. 

No. 287 (Ber, & Agri.— Rev.), doted Lahore, tho 10th August 1910. 

Copy forwarded to the— 

(1) Senior Secretary to the Financial Commissioner, Punjab, for' the 

information of the Financial Commissioner, and 

(2) Chief Engineer, Irrigation Works, Punjab, for information, 

in continuation of the endorsement from this office, No. 548-S., dated the 10th 
June 1910. 
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PROPOSALS RELATIVE TO THE PARTA ASSESSMENT op Oanal -Irrigated Lands 

in the Ludhiana District. 


No. 204, dated Lnliorc, tho27th March 1912. 

Prom -H. S. WfttrxwsoY, E«j., Junior Secretary to tbo Financial Cnmmi«ion«r, Punjab 

To^-Tho Revenue Secretory to Qoremmoni, Punjab. 

I am directed to submit, for the orders of Government, a copy of a letter 
No. G773, dated 15th-l8th December 1 011, with enclosures, from the Commis- 
sioner of Jullundur, on the subject of nahri-parla and occupiers’ rates in the 
Ludhiana District. 

2. In regard to the pitch of nahri-parla, the Financial Commissioner 
agrees in the views expressed in paragraphs 3 and 4s of Mr. Fagan’s letter, and 
lie recommends for sanction the rates there .proposed. 

3. Mr, Diack also agrees with the Commissioner that the Settlement 
Officer’s estimate at Rs. IS, 079 of the indirect credit which should he allowed 
to the Irrigation Department from the land revenue of the district may he 
approved. 

4 ., The Settlement Officer’s proposals as to the proportion of land 
revenue in jagir villages that is to lie treated as khalsa, because due to canal 
irrigation, arc, in the Financial Commissioner's opinion, suitable. 

5. The Financial Commissioner also agrees with the Commissioner that 
the Native States concerned have no claim to any share of the income from 
nahri-parla. 

G. As regards Mr. Dunnett’s proposed rules for the assessment of 
areas to which canal irrigation may he extended or from which it may he with- 
drawn in future, the Financial Commissioner agrees in the criticisms contained 
in paragraphs 10 and 12 of Mr. Fagan’s letter. Further, Mr. Diack is opposed 
to multiplying sets of rules for the assessment' of nahri-parla, and as a suitable 
and typical set of rules has been worked out- for Gnrgaon in the correspondence 
ending with Financial Commissioner's letter No. 167, dated ISth .Tune 1910 
[Proceedings, Revenue and Agriculture (Revenue), Nos. Cl, G2 and G3 for .Tune 
1910], the Financial Commissioner thinks wc should try to adapt them for use 
in Ludhiana. The Settlement Officer’s rules are drafted to meet case* of change 
in the size and position of outlets, mul the Financial , Commissioner thinks 
his objects will he attained if the following additions arc made to the Gurgaon 
rules in Proceeding No. G3 above referred to. The additions will of course 
for the present he applicable, to Ludhiana only 

(i) Rule G should read— 

If the sum resulting from the application of the rates detailed in rule 4 
to the area defined in rule a is less than Rs. 50, or than i’- 0 -tli of 
the revenue of the village (whichever is lcssl, no fnrlhor action 
will he taken, except as provided in rule 7-A. But the field 
kanungo will note the result of the calculation in his attestation 
note in the jamabandi, and the tahsildar or naih-tahsildar who 
attests the jamabandi should check the calculation, and should 
state in his attestation note that lie 1ms done so. 

(ii) Between rules 7 and 8 insert ralo 7-A — 

" Even if the above sum is less than Rs, 50, the Deputy Commissioner 
may direct the patwari to prepare a list in the form prescribed in 
rule 7- if in consequence of the position of nn outlet having been 
altered, the Deputy .Commissioner is of opinion that an appreci- 
able alteration has occurred in the area benefited by canal 
• • irrigation, necessitating the transfer of Ibo naliri-prrta from one 
set of fields to another. ” 

(Hi) Add after rulo 11— 

“ 12. If a reduction allowed under rule 9 is due to an outlet having 
b6en closed, then the reduction shall he allowed with retrospective 
effect from the season of closure. ” 
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7 . The Financial Commissioner agrees "with the Commissioner and 
Settlement Officer that separate zones for occupiers’ rate are not required, and 
that no progress can he made at present with the scheme for having contracts 
for water-rates, 


So. 6773, dated Jullundnr, lie 15th-lSth December 1911. 

From— P. J. Fldix, Esq., I.C.S., Commissioner, Jnllundur Division, 

To— Tie Junior Secretary to the Financial Commissioner, Punjab; 

With reference to your No. 6879, dated the 21st December 1910, to mv 
address, and subsequent reminder, No. 74*8-11., dated the 5tli September 1911, 
I have the honour to submit a copy of Settlement Officer, Ludhiana’s, No. 551, 
dated the 9th November 1911, with enclosure. The letter cont ains his pro- 
posals relative to the nahri-parta assessment of canal-irrigated lands in the 
Ludhiana District. s 

2. In framing the fixed assessments which have been announced, the 
nahri and ' chalii-nahri wet rates sanctioned in the orders passed on the 
assessment reports have been used, and it therefore becomes necessary to specify 
how much of those assessments should he considered to be due to canal irriga- 
tion; in other words, to frame rates for the calculation of the nahri-parta 
demand. The specification is required mainly for two purposes — (1) in order 
to allow of the nahri-parta demand being adjusted from time to time to changes 
in irrigation in accordance with the principles which have been approved for 
the assessment of canal-irrigated lands ; and (2) in order to afford indirect credit 
to the Irrigation Department for the increment of land revenue due to the 
existence of the Sirhind Canal. 

3. Dealing first with the question of the pitch of the nahri-parta- rate 

or rates, I quite concur with Mr. Dunnett in thinking that the basis of calcula- 
tion should be a comparison of the rates sanctioned for khalis-nahri and for 
dakar-rausli lands, respectively. The lighter and more sandy bhur soil is not 
so adapted as dakar or rausli for canal irrigation, nor susceptible of so much 
benefit from its' application. As regards lands classed as chahi-nahri, their 
assessable value is not increased, at all events to any material extent, by the 
use of canal water. 1 

4. I remark that in the case of the Upper Dhaia Circle of Ludhiana « 
the Settlement Officer 'has, in making the comparison with the khalis-nahri 
rate, gone considerably above the sanctioned dakar-rausli rate on the ground 
that the latter rate was kept low for special reasons.. It appears from para- 
graph 18 of the Financial Commissioner’s review of the Ludhiana Tahsil 
Assessment Deport that the rate would have been raised by 4i annas had 
it not been considered desirable to keep the total enhancement of assessment 
down to 34* per cent. So far, Mr. Dunnett’s argument is sound. On the other 
band, it appears from the table in paragraph 49 of the assessment report that 
the khalis-nahri and dakar-rausli rates are below the calculated half-net assets 
in roughly equal proportion, so that if the dakar-rausli rato is to he raised by 
four annas for purposes of the comparison with the khalis-nahri rate, the latter 
should he raised by at least the same amount, with the result that the difference 
between them would be still 10, and not 6, annas. In comparing, however, the 
nahri-parta rates to be adopted for the Jagraon and Ludhiana Tahsils, respec- 
tively, It must he borne in mind that in the latter irrigation is entirely from 
kharif channels. and confined to the kharif- harvest, and this, I think, points 
pretty decisively to the desirability of keeping the Ludhiana rate below that 
of Jagraon. For the latter 8 annas is,, I think, suitable, so that, in my opinion, 
6 . annas may he, adopted for ' the Ludhiana Dhaia, Circles. I support 
Mt. Dunnett’s other proposals relative to the pitch of.the nahri-parta rates. 

. •• 5. His calculation of the sum due as an indirect .credit’ to'the Irrigation 
Department out of the fixed assessment as .announced may be accepted, though- 
.on tno basis of the sanctioned assessment rates, nthe estimate for. the .Ludhiana 
Dhaia Circles is theoretically somewhat.below the mark. . - * ' , 

riot/ ' f ' I 31 Y* e y °f the orders quoted 1 in paragraph "'A of. the Settlement 
Umcer s note, it is quite clear that assignees are not entitled to any share' of 
. the nahn-parta assessed on lands.-includeoi within their grants. In conversation 
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with the Settlement Officer, I have ascertained that Eatur should not have 
been included in the statement given in paragraph 4- of his note. The grant 
in that estate is not a jagir, but a favourable assessment. 

7. I see no reason whatever for surrendering to the Native States 
concerned the nahri-parta assessed on lands irrigated irom their rajbahas. 
Any claim to it ou their part would be obviously quite unsustainable. 

8. In paragraph G of his note, Mr. Dimnfttt has dealt fully with the 
subject of future increases and decreases _ of nahri-parta. The correspondence 
in the analogous case in Gurgaon is contained in Punjab Government Proceed- 
ings, Revenue and Agriculture— Revenue, for June 1910, Nos. 53-63. 
I also invite reference to paragraph 20 of the Settlement Commissioner’s 
review of the Jagraon Tahsil Assessment Report. 1 have discussed the 
subject at some length until the Settlement Officer. Lie is opposed to the 
adoption of the Gurgaon system of a quadrennial change of Foil classification, 
and proposes to adopt one in which alterations of assessment shall he confined 
to cases of change in irrigated area due to alterations in the situation or size of 
outlets. The reasons which he advances in support of liis proposal are, 1 con- 
sider, sound, more particularly the consideration that variations in canal-irri- 
gated areas on the Sirhind Canal are due far more largely to variations in the 
demand than to variations in the supply for water. The Moga system will, I 
anticipate, he simpler in actual practice than that sanctioned tor Gurgaon, 
while it has the merit of providing immediate relief in ease of the closure of 
outlets. On the other hand, a possible defect in it is that Government would 
be precluded from assessing revenue on extensions of irrigation due to a 
materially improved supply from existing outlets or a materially improved duty 
from the' volume of water provided by them at present. It appears, however, 
that such extensions arc not likely to be of much, if any, consequence, at all 
events in the majority of villages, so that the above consideration may, I 
think, be safely neglected. Having regard to the circumstances of the Sirhind 
Canal, the system proposed by Ur. Emmett will, I think, afford adequate 
relief in cases where canal irrigation decreases. 1 recommend it for adoption. 

9. I add some remarks on the draft rules appended to tlic Settlement 
Officer’s note. They deal with four cases in which alterations in assessment 
would be made under the system advocated by him 

(1) Closing of an existing outlet . , • 

(2) Opening of a new outlet. 

(3) Alteration in the position of an outlet, provided that there is an 

appreciable change in area irrigated. 

(4) Alteration in the sizo of an outlet. 

In ense (1), reduction of assessment will take otrcct from the kharif har- 
vest succeeding the closure. 

In case (z)> increase of assessment will take place from the year follow- 
ing the year of the first jamnbnndi prepared not less than two years after the 
closure. It will be seen that in the cases most favourable to the nsscssecs, the 
increase under this arrangement may be deferred for some five years. For in- 
stance, if a new outlet is opened in 1912 and the quadrennial attestation of the 
village concerned is due in I9i3, the lands irrigated from the now outlet will 
not be assessed until 1917. 

In case (3), lands which lose irrigation will ho relieved from the nahri- 
parta assessment from .the succeeding kharif as in case (1), while the imposi- 
tion of assessment on newly-irrigatod land will bo deferred as in case (2). At 
first sight, suoh'divorsiiy may seem likely to lead to complications. They will, 
however, he sufficiently obviated, I think, by the proviso that alteration of 
assessment will be allowed only where there has been a material alteration in 
the irrigated area.- 'liras in cases where tho change in the position of the outlet 
was so small as to cause no change in tho situation of the nrca irrigated froinit, 
no aotion would be taken under draft rule III. 
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In case (4), decreases, as well as increases, in assessment would be defer- 
red to the year following the year of the first jamabandi prepared not less than 
two years after the alteration. Here treatment is accorded to decreases 
different from that allowed in. cases (1) and (3), but. it is, I think, the only 
practicable course under the circumstances, though it introduces a certain ele- 
ment of complexify. 

10. I have endeavoured to analyse the effect of draft rules I— V i a the 
last paragraph. I am not in favour of the two-year proviso in rale Y. It will 
I'tbmk, unduly postpone the imposition of increases in certain cases, and its 
object seems to me to be on the whole sufficiently secured by the directions 
{reproduced tiom the Gurgaon rules) regarding the recoid of the conversion of 
a field from harani to mini contained in draft rule VII (o). Under, that, a 
barani field newly receiving canal water the year before the preparation of the 
jamabandi would not appear as nahri in that document, and its classification 
would, in feet, not be altered until the preparation of the next jamabandi four 
years later. Further, in cases dealt with under draft 3 ule IV, the two-year 
proviso in rale Y might prossihly opei ate to prevent reductions of assessment for 
nearly five years. I would therefore omit the woids “ provided that that be not 
within two years ” in rule V. Otherwise rules 1 to V may, I think, be accepted. 

11. There is apparently less elasticity in draft rule VI than in 
Gurgaon rule 4, but as there is no provision for the variation of the nahri-parta 
from estate to estate, no course other than that adopted in the rule seems to be 
feasible. Eules VII and VIII follow Gurgaon rules 1 and 2, and may be ac- 
cepted. 

12. In his draft rule IX, Mr. Dunnett lias reproduced No. 3 of the 
Gurgaon rales, but in doing so lie has apparently lost sight of Cases which will 
fall under hiB draft rule I or under the part of rule III relating to closure. It 
is obvious that in such cases the changes of soil classification must be detected 
and recorded not later than the rabi girdawari of the year in which the outlet 
is closed, and that the next jamabandi cannot be utilised in such cases as 'it 
will not then be in existence. Mr. Dunnett has suggested to me in conversa- 
tion that the necessary entries should be made in red ink in the remarks column 
of the existing jamabandi, the total of the area affected being entered at the 
end. This, I am disposed to think, will be found to be a rather awkward pro- 
cedure ; it would be preferable, in my opinion, for the patwari to prepare in 
these cases a special statement of fields which had lost irrigation and the nahri. 
parta as.-essment of which should in consequence be taken off. I suggest that rule 
IX he drafted by the Settlement Officer with reference.to the above remarks. 

18. Eule X is again a reproduction of No. b of the Gurgaon rales. 
Under the system proposed by Mr. Dunnett and analysed in paragraph 9 
above, it is, I think, unnecessary. It is obviously required in a system where 
every peimanent chauge in the canal-irrigated area must be recorded and consi- 
dered. for the purposes of alteration of the nahri parta assessment, hut not so in 
a system such as that now proposed under which only such changes will be 
dealt with as are caused by alterations in outlets, and not even all of them. 
Under such a system the total canal-irrigated area of the estate at any time does 
not provide sufficient material for calculating the amount of the revised nahri- 
parta assessment. Rule X may therefore, I think, be omitted. 


14. The redrafting of rule IX suggested in paragraph 12 will pro- 
bably necessitate changes in rule XI in order to provide for cases which may fall 
under draft rule I and the closure part of rule III. Eule XII can probably 
stand. Buies XIII-XV follow the Gurgaon rules 9-11, and maybe accepted. 

. I concur in the Settlement Officer’s opinion that separate zones for 

£ at f 8 are re T uire( i, and that the question ofiontracts for such 
rates may be dropped for the present. 


.. it is necessary to 
question of the r~~ i — *■- ’ # - 
creases of nahri 

first-requesStbe^ ? best . t0 A* reference ^ithoU 

16 ™ e the "to rttt reference 
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i?o. '<il, Hated Ludhiana, the Oth Novcmbor 10X1. 

Trom-J. M. Dro5fErt,E«q.. I.C.S., Settlement Officer, Ludhiana, 

’To— The Commi^ionor, Jnllundut Division. 

I HAVE the honour to forward a note on various matters concerned with 
the assessment - of canal-irrigated lands, along with a draft of rules for increases 
and decreases of the nahri-parta, and to ask for orders. 


Xflto on certain Matters concerned With the Mocmaent of canal-irripilcd lands and with occupiers’ rales. 

1. The points on which rfeports are required are as follows 

A. — The nahri-parta — 

(a) Its pitch. 

(, b ) Credit to the Irrigation") (paragraph 21 of Settlement Commis* 
Department 7 si oner’s review and paragraph 11 of 

(c) Share of assignees C financial Commissioner’s orders on the 

(d) Share of Native States J Fatohahad Tahsil Assessment Report). 

(e) Future increase or decrease (phrngraph 6 of Financial Commis- 

sioner’s orders on. the J ngrnon Assessment Report and paragraph 
20 of Settlement Commissioner's review ’thereon). 

B. — Occupiers' rates— 

'(a) 'Zones '(paragraph 7 of Senior Secretary to the Financial Commis- 
sioner’s No. 180, dated 23rd March 1 910, and paragraph 20 of 
Settlement Comrtiissioner’s renew of the Jngraon Assessment 
. Report). 

(b) Contract system [ paragraph 4 of Chief Secretary to Government, 

Punjab’s, No. 542-S. (Revenue), dated 10th June 11; 10, to the 
Secretary to the Government of Jndin], 

Orders arc Tdquircd on the first ■five. 

I propose to deal with all these questions in one note. 


2. The pitch oj the nahri-parta, —The following statement shows, for all 
circles in which tlfcrc is canal irrigation, the soil-rates which have been 
sanctioned on the assessment roporls : — 
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In the tiro Lowei 1 Dhaia Circles only three villages receive a little cana l 
irrigation, and they are practically Upper Dhaia villages. For these circles the 
Upper Dhaia partas will be appropriate, and we need not consider them 
separately. In the Powadh only tliree villages receive irrigation. All are 
jagir, ana the irrigation, which is received in "both harvests, is fiom foreign 
raj bah as. lhe Jagraon parta will he suitable. In these three circles extension 
of canal irrigation is very improbable. 

A comparison of the all-round nahri, and all-round harani, rates is not a 
fair way of arriving at the nahri-parta. In the first place, almost all the nahri 
soils were originally dakar or rausli. Bliur is usually found in hands somewhat 
above the level of th6 surrounding country, and is rarely irrigated. For 
instance, in ^JifitJAdgal Circle, since the introduction of canal irrigation, the 
recorded bhur area has fallen only from 6,790 acres to 6,997 acres, while dakar 
and xausli have fallen from 62,611 acres to 41,248 acres ; i.e., over 11,000 acres 
of old dakar and rausli have been irrigated against less than 800 acres of 
bliur. 

In the second place, the transfer land from the naliri-khalis to the 
’nahri-niai class ds duo to the efforts of tbe people, not to increased irrigation, 
and the increase of nifii-nahri means a decrease of niai-chahi. I think we 
should arrive at the nahri-parta by comparing the klialis-nahri soil-rates with 
the dakar-rausli # rates, as is done in column 7 of the above statement. 
Apparently this was the method used by Mr. Diack in paragraph 16 of the 
Settlement Commissioner’s review of the Jagraon Assessment ileport. 

In Jagraon 16,128 acres receive perennial irrigation and 3,319 acres 
kharif irrigation. The difference between the kbalis-nahri and the dakar-rausli 
soil-rates is 8 annas per acre. This should bo the nahri-pnrfca in all villages. 

I 

In the Ludhiana Upper Dhaia all irrigation is in kharif only. The 
difference between the klmlis-naliri and the dakar-rausli rates is 16 annas per 
acre. But the latter rate was kept low for reasons unconnected with the value 
•of the produce. The Commissioner proposed to raise the dakar-rausli rate by 
4 annas to Bs. 2-2-0 per acre, and the Financial Commissioner (paragraph 18 
of his review) considered that the 'increase would ho justifiable if it were 
necessary. A dakar-rausli rate of Es. 2-2-0 would give a nahri-parta of 6 annas 
per acre, which I propose as the rate for the Lower Dhaia and Upper Dhaia 
Circles of this tahsil. 

In the Jangal the nahfi-klialis and dakar-rausli rates are hoth low. The 
.Commissioner would have raised both, still keeping a difference of 6 annas. 
On the actual assessment, the nahri-parta comes to 6 annas per acre. 

3. Ci edit of the nahri-parta to the Irrigation Department— The disposal of 
the nahri-parta among Government accounts is probably res judicata. Assuming 
-that-this is so, I have only to report the total value of the nahri-parta. 

All chnhi-nahri has been assessed as chahi-niai. Canal water is used 
only to supplement or partly replace well water on such lands, and no portion 
of the enhanced demand can therefore he tegarded as due to the 'introduction 
of canal water into the chahi chaks. I exclude chahi-nahri from the 
calculation of the gross nahri-parta, which is as follows : — 

= =: 


r l 

3 

03 

IN 

Circle, 

'Recorded nahri 
area m acres 

Value of nahri-parta, 

1 

Jagraon Dhaia Circles 

Ludhiana. Dhaia Circles ... 

PowotUi ... : 

::: ;;; 

Total 

10,oG9 

7,468 

617 

15,839 

» 

Us. a. r. 

0 8 0 

0 8 0 

0 8 0 
,,0 0 0 

Bs A P. 
0,784 8 0 
2,786 J2 0 

8(8 8 0 
5,189 10 0 

41,483 

at* 

81,079 6 0 
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A. Share of assignees.— The following statement shows all : jagirs in 
which the revenue now assessed includes an item by way of nahri-parta. Th e 
previous demand was in all cases assessed on the land in its -barani aspect 
alone:— . 1 
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55 
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74 
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25 
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42! 



In all those cases, excluding Mallah and Hatur, the assignment is either tho 
whole revenue of specified villages or. a fixed shnre of it. The total nahri area 
in jngir villages is 16, 301 acres (1,634 acres in .lagrnon and 14,667 in 
Ludhiana). . Tho jngir villages include the whole of tho ,1 angal Circles. None 
of these jagirdars assisted in any way in the introduction of -canal irrigation, 
and under tho orders given in Itcvenue Secretary to Government of India’s 
No. 144-226-6, dated Jlth February 1000, on the Mananwala Bar case, 
Government should appropriate the whole of the nuhri-partn, or Its. 5,080 
leaving the rest of the revenue to the assignees. The result of reassessment 
will still he a largo increase in the receipts of the jagirdars. v 

Share of Native Sla'es . — In tho iTngraon Talisil all irrigation is from 
British rajbahas, hut in the Ludhiana Talisil one village of the main block of the 
talisil and six outlying villages receive irrigation from foreign rajbahas. The 
working agreement is that all rajbahas shall irrigate indifferently all villages in 
their track, to whatever jurisdiction they may belong; all Government profits 
from tho use of the water go to the Slate owning the rajbahas. 

Of the 25,152 acres canal-irtigatcd iii the Ludhiana Tahsil, 2,707 acres 
(2,857 aores nahri, 350 acres chahi-nahri) are irrigated from foreign rajbahas. 
Pour hundred and sixty-ono acres (l'i' acres chahi-nahri) aro irrigated from 
• Taj babas owned by the Patiala State, 9 l 22 acres (333 acres olmhi-nahri) from the 
Nablia rajbahas and 1,824 acres from the Jind rajbahas. 

i Th° nrtliri-porta on these foreign-irrigated lands at the rates proposed is 
Es. 961 '(Patiala Es. 172-8-0, Nabhn list 292 and Jind 496-8-0). ' 

On tho other hand, very considerable areas in Native States are' irrigated 
from our. branches. From tho Barnala Assessment Bcport I- find that in that 
tahsil, which, lies all round our '.Tangal Circle, Ludhiana branches irrigate 
25, 932. acres, and in Bhatinda Tahsil the area irrigated. from British branches is 
as much as 02,957 acres. • 1 
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■ When the \jja,terrrates on th^ SirhjncL ’Canal- were, raised in. 1904, the 
J^aijire Spates promptly followed su^t and! adopted the. same, scale, The Pinup. 
ojal CpnpTpissioner considered that; the new water-rates contained a. charge, by 
way of land revenue. Partly on this ground, and partly in the belief that to assess;* 
the landlords, increased profits, due to canal irrigation, “by a higher land revenue 
rate on ihuds classed as nahri, would- be contrary to the policy likely to be 
adopted by the Ijlritish Government when dealing with the revenue and canal 
assessments in the British districts irrigating from the 6ame canal system”, 
the Patiala. Jhrbar, at the recent settlement, assessed, canal-irrigated lands 
in their, unirrigated- aspect. . 'J]he Government of India, however, repudiated 
the view, that the Sirhind. scale of wateij-rates contained any charge by way 
of land revenue. 1 belieye that there is no nahri-parta in Nabha or Jind. 

The result is. that the British, treasury receives from the State-owned 
lauds irrigated from British branches only, water-rates, and- these at the-same 
pitch as tho rates collected by the States; for their irrigation on British-owned 
lands. In these circumstances, the Patiala Darbar at least Has ho equitable 
claim to the nahri-parta on. the Ludhiana lands irrigated from the Patiala 
branches. ' 

If the nahri-parta ( on the Nabha and Jind irrigated lands is surrendered 
to these darhars, it sliould'be on the understanding that any reassessment in 
these States,- will provide for land revenue payments in the British treasury 
from State land watered by British r&jbahas. The revenue of- all lands irrigated 
from foreign' rajbalias is assigned. 

6. Future increases and decreases of the nahri-parta . — At measurement, 
167 villages received canal irrigation. Since then, one (Pobir), ’ has lost its 
mogha, and; one has received, or is about, to receive, canal water. The realign- 
ment of- : the upper reaches of thp Man oho rajbaha is under consideration, and; 
an alteration will have to bo effooted in the Rnckot rajbalm. Rules fo cover 
such cases arc required. 

I have considered threo methods of assessment— 

(a) The method sanctioned for. Gurgnon, by soil classification 

pure and simple, on tho quadronnial jamahandis. 

(b) The fixed ohak, plus fluctuating wator-advantage-rate (paragraph, 

4 of Mr. Douio’s orders on the Gurgaon case). 

(0) The mogha system suggested in paragraph 45 of- my Jagraon.roport,, 

Comments on, this system will bo. found in paragraph 20, of -the. 
Settlement Commissioner’s reviow of the. Jagraon, report-. 

There are several objections to the introduction in this district’ of the 1 
Gurgaon system — 

(1) The capacity is unnecessarily wide. In the canal tracts, usually 

every village of each pntwari’s circle receives canal” irrigation;. 
Under the Gurgaon system each village has to be enquired into 
every time its jamabandi is rcattestedt; i.e., the whole nahri 
tract, has to be re-examined- once every four, years. 

(2) Soil classification is not easily inspected or supervised in the ■ dis- 

trict. The method is practically a compilation from the 
\ khasra. girdawari, every, field xrith nahri -entries for. two, years 
against it. being taken as nahri. But the district staff-' is- not 
very good at checking such, entries in the khasraigirdawari. 
T.oo much, is .left tO ( the patwari. 

(3) It,- has -been recognised that, variations, in canab irrigated! arena in 

this district are almost entirely due to, variations, in .the- demand’ 
for water. In a oycle of (years of. good rainfall; the. nahri, areas, 
would certainly fairmuch below the nahri areas, of settlement, 
and there is no call in theory, .practice or equity ‘to take off, the- 
nahri-parta in the very y.ears when profits have risen. 

The Gurgen system may be suitable to districts where fluctuations .in 
- - irrigated; area are mostly due fo' variations of the . water-supply! ' 

it is not necessarily suitable to a, district .where the supply issure 
ana the demand varies. The only variations we need' recognize 
’ are the withdrawal or extension of facilities. ' ' 
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(4), It has. always. been out endeavour to encourage, the zamindar fo 
spread canal water over a udder area.. A method of -nu™ -i 
classification tends in the other direction. 1 SOli 

The method which Mr. Douie would have preferred for Gurgaon avoids 
these objections to a great extent, and has the prime merit of 
limiting the. enquiry to what the district staff can easily 0VCr . 
take. But, unfortunately, the Government of -India, orders I 
think, preclude us from adding to a system of fixed assessments 
oa 'naliri. lands, a system, of fluctuatingdand revenue, rates on ex- 
tensions. I presume that inside his “ chaks ” Mr. Douie would 
have reduced the assessment only if facilities were withdrawn 
and! would not, inside, them, have gone on cropping, alone. 

I have discussed the proposed mogha system of assessment with 
tl^e Executive Engineer. He agrees that canal irrigation is now given under 
very stable, conditions, but he docs not agree with me in the belief that the 
great majority of-moghas now draw as much water as they are ever likely to 
draw. He, admits, however, that in individual villages, so long as the outlets 
remain unaltered, variations in the irrigated area due to variations in the supply 
are not likely to exceed 100 areas. TV*c are therefore agreed that the proposed 
mogha system, would, not go further than the Gurgaon 50-rupcc.rule in the way 
of disregarding increases of nahri due to the bigger volume of water poured 
through the present moghas. Tims under cither system assessable increases of 
the naliri area, during the continuance of the present outlets, will-bo practically 
due to more economical use of the water by the zamiudars. I think we might, 
both for our own convenicnce.and to avoid. harassment of. the people, and, also 
to encourage better cultivation, overlook these increases. I make no appeal to 
leniency, because tlic canal tracts are still very lightly assessed, and can easily 
pay considerable increases, but l would confine enquiries within narrow limits 
and, would increase the demand only when wc have obviouslv increased the 
facilities. 

I.have reported above a naliri-partn of 8 annas per acre for the wholq of 
, the Jagraon Talisil and the Ludhiana Powndh, and of 6 annas for the rest of 1 the 
Ludhiana Talisil. I propose to apply this pnrta to future increases of canal- 
irrigated areas. I- am not sure that in theory wc need apply these rates in full 
to decreases in recorded nahri. Of the 7C ennni-irrigntod villnges in Jagraon, 73 
villages have ranked all naliri with barani soils in thobnchh, but in the Ludhiana 
Tahsil out of- 110 villages 62i villages, have put a higher rate on nahri-klmlis 
than on rausli. To avoid the appearance of injustice by taxing increases, and 
not remitting on decreases, I propose to apply the same pnrtns to decreases’ and 
increases, w hatever the method of linchli may have been. 

If it is decided by the Einancial Commissioner that the Gurgaon system 
is suitable for, Ludhiana, the only alteration required in the Gurgaon rules will 
be in rule 4 by the. substitution for (a) of'ilic words " In villages of the Jagraon 
Tahsil or thc.Powndli Circle of the Ludhiana Talisil, 8 nnnns per acre ”, and for 
(b) the words “ In all other villages, U annas per acre ”. 

7. Zone8-,ofi occupiers' rates.— There is much less difference in canal-irri- 
gated villages than I originally thought. The weakest canal-irrigated villages 
are in the, south of the Jangnl, and one or. t«a in the south of the Jngraon 
Talisil. But these aro precisely the most, lightly- assessed villages,, and in them 
canal-irrigation is ample and securo. There arc ’no villages where insecurity or 
scarcity of canal water lends to markedly; inferior cropping, and the present 
ocqupicrs’ rates arc nowhere too heavy, wc have very few, tail villnges, and there 
is.nq irrigation of wretched soils/ I do not propose separate zones of occupiers’ 
rates. 

8. Contracts of occupiers' rates.— I have discussed this system with the 
people - freely during village inspection. They understand the svstem, hut no 
one Will-look at- it because (a)’ it is now ; (t>) il is a gamble ;-and (c) they dislike 
an annual bachh, which in any enso Ihcy could not do themselves. The malbn 
is worry enough. There is no intention of forcing contracts on the people, and 
“? they, will 'not accept them,- 1 make no proposals. 

- • - J-. M: DUNNETT, 

The &th September 1911, . Settlement Officer, Ludhiana, 
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Proposed Buies eor the Assessment op Areas to "which Canal 
Irrigation mat in future be extended, os prom which it 
- mat be withdrawn. '* 

Assessment Bules. 

I.— When an outlet is closed, the naliri-parta on all land irrigated from 
it and recorded in the settlement record, or assessed since settlement as nahri- 
niai or' nahri-khalis, shall he remitted from, the succeeding kharif. No 
remission shall be given on lands recorded as chahi-nahri. 1 

II. — When a new outlet is opened, tho nahri-parta shall he imposed on 
all consequent increases of nahri land (including chahi-nahri) recorded at the 
times prescribed in rule V. 

III. —When th e position of an existing outlet is so altered as to cause,' 
in the opinion of the Collector, an appreciable alteration of tho area benefited by 
oanal irrigation, the alteration shall be treated os the closing of an old, and 
the opening of a new, outlet. 

IV. — When tho size of an existing outlet is altered, the nahri-parta 
shall he imposed on all increases, and remitted on nil decreases, of nahri land 
recorded at the times prescribed in rule V. 

Pending tho reclassification of soils, the existing assessment will remain 
unaltered. 

Not*.— This rnlo applies alas to a change in tho iliarei on which tiro or more villages enjoy irrigation from a 
joint outlet. 

f 

V. — When a new outlet lias been opened or an existing outlet altered 
in size or position, at" the first succeeding attestation of the jamabandi a fresh 
soil classification of fields irrigated from the new mogha shall be made. The 
soil classification may be revised at the attestation of the next succeeding 1 
jamabandi if it appears to the Oolleotor that irrigation was not fully established 
at the time of classification. 

VI.— The nahri-parta to be applied to increases or decreases of recorded 
nahri area shall he one of the following rates • 

(а) In. the whole of tho Jagraon Tahsil arid in tho Powadh Circle of 

Ludhiana Tahsil, 8 annas per acre. 

(б) In all othor circles, G annas p er acre. 

Procedure Bulks. 

VU.— In cases mentioned in rule 1, the patwari, without waiting for 
the preparation of the next jamabandi, shall at once proceed to prepare, from 
the settlement record or the jamabandi following the last reassessment of 
nahri-parta, a list of fields converted from nnhri to barani in the form given 
in rule XI. All fields previously shown as nahri (niai or khalis) and irrigated 
from the outlet now closed will bo returned as barani. In other cases, in 
making the changes of soil classification prescribed by the note regarding 
column 7 of the jamabandi forhr(paragrnph .22 of standing order No. 23), no 
field or part of a field— . 

(a) shall he converted from- barani to nahri unless the khasra.girda* 

• wari shows it to have -been irrigated in two out", of the four 

years ending with .that to whic*h the jamabandi- relates ; 

(b) shall-, be 'converted from nahri . to ' baraai'-tmless it has not been 

; irrigated in fclie year to which the jamabandi relates, --and 

' . ..likewise in the two preceding years. - „ •• 

: VIII.— If only part of a Bold ' has- been ' converted ,from barani to nahri 

■ ot vice ver$a s no change of classification shall take place if the area affected 
’ ia less than" .one paoca bigha,. -.\ t 
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IX.— The new entry of nahri in place of barani or barani i n wi 
nahri shall be made by the pat™ in red ink. The field kanun»o ° f 
that the changes made are in accordance with rule VII, and shall sign th 866 
entry. He shall further, by an examination of the khasra girdawari saS 
himself that the change of entry has been made by the patwari wherever S 
a change was required. He shall carefully check the totals of nahri and 
barani entered at the end of the _ jamabandi, and shall attest them with his 
signature. In his note on changes in soil entries attached to the jamabandi 
(see instructions appended to the jamabandi form in paragraph 22 ot standing 
order No. 23) he shall state exactly what he has done to ensure correct 
entries. In attesting jamabandis, tahsildars and naib-tahsildars must pay 
special attention to these new soil entries. 

X. — If the additional nahri assessment under these rules has already 
been imposed on, or a reduction made in, a village at a previous attestation the 
area to which the rate referred to in rule VI will be applied will be the 
excess or reduction of area since the last imposition or reduction of nahri 
assessment. If no previous assessment has been imposed or reduced, the area 
will be the excess or reduction of area since last settlement. 

XI. — On completion of the soil classification, the patwari will prepare a 
list in the following form and forward it to the field kanungo. After it has 
been checked and signed by the latter and by the Bevcnuc Officer of the circle 
it will be forwarded to the tnhsildar unless he is himself the Beyenue Officer nf 
the circle 

List of fields converted from barani to naliri and rice versa, with additional nahri 

assessment. 


Patnari Circlo , Tabeil , for tho year 19 , 
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Norte.— Cetomn. 7 anii 0.—1C part of a field is affected, 1 he Word “ win " jdionld bo added. I£ a wliolo bolding 
la nfloctcd, no detail of field nrnnbon! is required j Ibo words "mlim kbato ’’ aifl Mifileient. 

Column/ 8 and 10 In total o£ tliQ \ lljngo acres should also be noted in red ink. 

' . Column 27.— lor tHib feeo rulo VI, 

, Cplutnns 12, 23, 16 a nd 27,— Detail of jnafl, if any, should be noted in red ink. 

XII. -On receipt of tho detailed statement, the ' fahsild&r shall have an 
abstract for tho tahsil prepared, in duplicate by the Wasil-baki-nawis in the 
n orm below. A separate abstract will bo prepared for each Canal Division 
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cotacemed. After rigriature, a copy of the abstract, . with the ’detailed state- 
ments, will be forwarded by the tahsildar to the Collector bo as to reach ‘his 
office not later than 31st July : - 

Abstract shouting nahri assessment payable on account of extensions oj caml 
irrigation or remissible on account of reductions of the same in 

Talml , Distrust for the year 19 . 



Xni. — After the statements have been checked in his office, the Collect- 
or shall report the amount of the assessment to he imposed and to he reduced, 
through the Commissioner, for the sanction of the Financial Commissioner,, and 
shall inform the Executive Engineer of the proposal made, sending him at the 
same time the abstracts for information and return, On receipt of sanction, he 
will return the detailed statements to the Tahsildar, ordering him to have the 
addition to, or the reduction from, the assessment incorporated in the kharif 
bachh. 

XIV . — In incorporating the changes due to addition On reduction of ' 
assessment in the bachh, the patwari shall, whether the assessment oh nahri and 
barani is distributed at an all-round rate or by differential soil roles, 
i mpose or reduce the nahri rate on or from the holdings affected, taking the 
details from the statement in rule 7, 

XV, — Held Icanungos and revenue officers must carefully check the pat- ' 
warn’ bachh ioork, and see that the above orders are correctly carried out. < 


The 4th November 1 '911. 


J. M. DUNNETT, 
Settlement Officer, Ludhiana. 


j Xolis (oot to be r«r,r 0 aatea with raid.) 

h 

' Rule I.— The new assessment does not impose any additional assessment 
on ehahi-nahri in consideration of the banal irrigation received. In tliis case 
no remission is required. • 4 - 


II;— Ctohraalm is mcluiiedj as it is advisable todiscourage the 

introduction of canal water -into tbe chahi chaks. ' ° - 

Buie HI.—" Appreciable alteration ” is .meant to obviate any enquiry 

■***« 
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Rule V.-tfhe last sentence is meant to cover cases where, either from a 
desire to avoid additional assessment or from other causes,, the water-course 
system, from the new outlet has not been fully .constructed by the time of soil 
classification. Such a case actually occurred in Mauza Raisar (Jangal). 

' J. M. DUNNETT, 

Settlement Officer, Ludhiana. 


• No. 296, eluted Lnlioro, tho lltli April 1912. 

From— H. S. WnsiAJlsoif, Esq , Jnnior Secrotary to tlio Financial Commi«siotior», Punjab, 

To — The Revenue Soorotary to Government, Punjab. 

In continuation of paragraph 6 of my letter No. 264, dated 27th March 
1912, I am directed to forward a copy of the 
letters noted marginally, and to say the Financial 
Commissioner regrets having omitted to notice 
in the letter above quoted that rule 4 of the 
Gurgaon rules requires modification to suit 
Ludhiana, i am to say that if Mr. Diack’s 
for (a) and (b) of the Gurgaon rules should he 


1. Financial Commissioner's endorse- 
ment No. 26S2, dated 27th March 1912, to 
Commissioner, Jallandur. 


2. Commissioner, Jullundur’s loiter 
No. 1782, dated 1st April 1912 

proposals are approved, then, 
substituted 


“ (a) In Jagraon, 8 annas per acre. 

" (b) In the rest of the Ludhiana District, 6 annas par acre”. 


Endorsement by tho Financial Commissioner on No 261, dated tho 27th March 1912, to tho address of the 

Punjab Government. 

No. 2SS2, dated Lahore, tho 27th March 1912. 

Copt forwarded to P. J. Fagan, Esquire, Commissioner of the Jul- 
lundur Division, for information, with the request that if he sees any objection 
to the adoption of the draft rules now proposed, he will represent it in order 
that it may he brought to the notice of Government. 


No. 1732, dated Jnllundur, the 1st April 1912. 

From— P. J. FAQAK, Esq., I.C.S., Commissioners, Jnliundur Division, 

To —Tho Jnnior Sccrotary to tho Financial Commissioner^ Punjab. 

With reference to your endorsement No. 2582, dated 27th March 1912, 
I have the honour to point out that the only point whicli it seems necessary to 
bring to notice is that the .rates prescribed iu rule 4 of the Gurgaon rules will 
not apply in the oase of Ludhiana. Tho rates proposed by the Settlement 
Officer, and recommended by the Financial Commissioner, are 8 annas per acre 
for Tahsil Jagraon and 6 annas for the rest of the district. These rates might, 
I think, he applied also to estates to which canal irrigation may he extended 
hereafter, though there are not likely to bo many of tliese. 


Endorsement by tho Pulijab Gorerament on No, 261 and 2P6, dated the 27tli March and Utb April 1912, respect!' eiy 
from tho rinnhelal Cdmontsionor, nnd enclosure?. 

No 92 (Rev, A Agri, -Ilovonuo), dated Lahore, tho Sth May 1912. _ 

Oopt forwarded to the Chief Engineer, Irrigation Works, Punjab, with 
reference to the correspondence ending with the endorsement from this office, 
No. 2737-S., dated the 1st October 1910, for favour of remarks. . 
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* No. 289, dated Ludhiana, fcho 1st February 1919. 

From— T. AT. Bogreoff. Esq., Exocnfcirc Engineer, Ludhiana Division, Sirhind Canal, 

To— E. R. For, Bs^.» Superintending Engineer, Sirhind Canal Circle. 

The 30 th-class Bates. 

With reference to your endorsement No. 4694!, dated 23rd September 
1918, 1 have the honour to say that as the rabi sowings this year are excep- 
tionally heavy, there is every likelihood that a large area will remain “ kor ” 
and be chargeable at Btli-class rates. 

The total sowings for this division will probably be about 120,000 
acres, of which hardly half has received first waterings so far. The present 
rain, if followed by other sowings in February and March, which is very 
possible, may mean that 60,000 acres will remain "kor”. If there ib no 
more rain, then probably 30,000 acres will be “ kor ”. 

Thus an amount varying between Rs. 60,000 X Rs. 3-12-0 and 
Rs. 30,000 X Rs. 3-12-0 will be lost 'to Government, i.e., between Rs. 2,36 000 
and Rs. 1,18,000. 

2. Now this remission for " rauni ” waterings must obviously be meant 
to encourage the use of water when it can best be spared, i.e., when there is a 
slack demand ; but during the present famine season there was no such period 
when water might be considered to he " cheap ”. There was absolutely no rain 
in September, and all rauni was done at a time of extremely keen demand. 

In support of this, it may he mentioned that it was found, in trying 
cases for “ war sliikni ”, that zamindars were prepared to bribe the subordinate 
staff at the rate of Rs. 5 per acre in order to secure a “ rauni” watering ; this, he 
it remembered, in addition to the lawful charge of Re. 1-8-0 leviable by Govern- 
ment. It should also he mentioned that breaches caused by zamindars cutting 
channels this year have been very frequent, and that the penalties of double 
rates imposable by law have not acted as deterrents. This alone is eloquent of 
the value of water this year. It is also noteworthy in this connection that the 
cultivators on the Sirhind (Jawl are great “ rain gamblers ” ; i.e., more so than 
on any other canal, for the reason that on the light sandy soils of the Sirhind 
Oanal tracts, a few light showers received at the right times are sufficient for 
maturing the crops. This means that canal water is practically never taken, 
except at times when it is absolutely necessary to the cultivators, and con- 
sequently extremely valuable. The argument is that Re. 1-8-0 per acre (5th- 
class rate) does not at all adequately represent the value of the water to the 
cultivators. 

3. The following figures exemplify the great benefits derived from 
canal water this^year, and the inadequate share of this benefit represented by 
the water-rates : — 






187 


appendix e. 

Extract prom the Report op the Indian Irrigation Commission, 

J 1901-03, Part I— General. 

97. When, the charge for irrigation takes the form of an enhancement 
of land revenue, there is a consequent increase in the proceeds of local cesses 
-which deserves notice. This increase is not credited to the works because the 
money is spent locally in providing improved roads, schools/ dispensaries, etc., 
for the benefit of those who contribute it 

162 It would be fairly safe to say that the capital cost of a permanent . 

well in Northern India would be seldom more than Rs. 40 per acre irrigated. 
In and Central India it would seldom average less than Rs. 100 

per acre'";, jxcept in the tracts where the semi-permanent well can he used, when 
the cost would run between Rs. 60 and Rs. 80 per acre. 

164. The quantity of work which can be done on a well varies im- 
mensely with the season, the area to be irrigated and the character of the 
crop. It is almost impossible therefore to arrive at any satisfactory .estimate 
of the cost of. irrigation from a well ' for such purposes, for instance, as com- 
parison with the cost of irrigation from a canal. But there can of -course he 
no manner of doubt that well irrigation is by far the more expensive process 
of the two, except perhaps when water lies so close to the surface that, irrigation 
can he done by means of the lever. To arrive at even a tolerable estimate, the 
most elaborate and careful experiment' is required. The only set of such 
experiments with which we are acquainted are those of Captain Clibborn 
published in his report on well irrigation in the United Provinces. Here, the 
irrigation of a crop of wheat, with the mean water-level at 30 feet, is shown at 
Rs. 7 per acre ; and this is doubtless the lowest figure at which the charge can. 
he fairly estimated. In Southern India the heavy waterings required must 
largely increase the charge. Thus the irrigation of a crop . of barley in the 
sandy soils of the Ahmedabad District is estimated to cost lls. 22-8-0 per acre, 
and that of garden crops in the neighbourhood of Surat ranges from Rs. 30 to 
Rs. 60 per acre. ■ 


Extract from the Refort of the Indian Irrigation CoMMrssioN, 
1901-03, Part II— Provincial. 

.The Punjab there will remain 4,356,992 acres irrigated during the 

year from works, the capital cost of which 1ms amounted to Rs. 9,20,75,977, 
or Rs. 21*1 per acre, which shows at what a low rate irrigation can be provided 
on the perennial canals of the Punjab. The working expenses dining the year 
amounted to Its. 43,01,651, or nearly Rs. 0’99 per acre. Interest charges and 
working expenses may therefore be taken together at Ro. 1*83 per acre. The' 
gross revenue during the year averaged Rs. 3 36 per aero, leaving Re. 1*53 
per acre as clear profit to Government. The total value of the crops, excluding 
the areas assessed on Native States' branches, has been estimated at 
Rs. 1 2,06,00,000, or 23|- per cent, in excess of the whole capital cost of the 
works ; the average value per acre being about Rs. 28, or eight times 
tlie amount taken as gross revenue. The value of the crops assessed on the 
Native States’ branches amounted to nearly Rs. 72 lakhs. These figures give a 
very fair indication of the productive, protective and financial results which 
have been attained on major irrigation works in the Punjab. . 

32... .In addition, many extensions would 1)0 possible into high and dry 
lands that carniot he commanded by the present canals, whcr.o high rates would 
•be readily paid for .'the advantages of irrigation. . . . 
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Extract from the Retort of the Indian Irrigation Commissi™ 

1901-03. QNl 

Evidence. 

Mr. S. Preston. 

52. Q.— Can you supply us with any figures regarding the relative . 
productiveness of irrigated and non-irrigated land ? No ; T have none at hand. 
The difficulty is, T think, that the outturn varies from field to field. Some. 
Settlement Officers have made crop experiments and published the fioures 
but they are considered to be absolutely valueless owing to the ’difficulty of 
striking an average. 

109. Q.— Has there been any withdrawal of irrigation and remission 
of the wet rate? No; the figures show that the area has increased enor- 
mously. I have records in which I pointed out that the nahri-parta ought to 
have been enhanced ; we must have introduced .new irrigation into a good 
many tracts, and the wet assessment has not been put on as it should 
have been. 


124. Q.—Tou know sugarcane is an important crop in , these parts ? 

Yes. 

125. Q.— The villagers practically pay their revenue from it ? Yes. 
I know they do. 

126. Q. — So important that it has been described by Colonel Ottley 
as the sheet-anchor of the canal revenue? Yes; that was his opinion; 
now-a-days we would not so describe it. 

327. Q.— I want to show its importance ? Yes ; it is very important ; 
it is going on still increasing ; with reference to that, some civil officers, as 
well as canal officers, thought it would be a good thing to restrict it in order 
to save water for fodder crops. 

128. Q.~ I understand that that policy has been disallowed ? No ; 
Sir Denis Fitzpatrick said sugarcane hampers us very much ; the question of 
raising rates should be taken up ; it was intended to raise rates in order to 
restrict it and set water free for rabi crops. 

129. Q. — I understood it had been definitely disapproved P No ; the 
matter is now before the Financial Commissioner. ' 

130. Q.— The present rate for 'sugarcane is extremely low ? Yes. 

131. Q.— It would require an enormous increase in the rate to reduce 
the cultivation, of sugarcane materially ? Probably it would ; I am very 
doubtful if any increase which is in the least likely to be sanctioned would 
materially affect the area. 

145. Q. — Have you any , knowledge of any attempts to restrict the 
use of canal water on well-irrigated lands ? Yes ; we tried our best to do that 
on the Bari Doab Canal ; we used not to give water on well lands, and tried to 
keep wells working. 

146. Q. — Did you succeed ? No. 

117. Q.— Why ? In the first place, at that time there was a water- 
advantage-rate which was only charged to barani lands •; as well lands had 
been assessed as chahi, we/were not' allowed' to charge a water-advantage rate 
on such lands so that a man who took water on well land paid less than on 
barani land. . - . • ’ ' * 


_ 160. Q,.— I think in. the Punjab to some extent, and in the North-Western 
Provinces to a very great extent, the mistake was' made of .'beginning with too 
low water -rates, and allowing landlords' to acquire in the form of rent,.» very 
large proportion of the profits of water ? Yes.' • ' - . ' ' ; ; -,r,v ' 

hWa MV 4. ttlat practically .' our . attempts to recover a substantial 

, snaie of. that profit have failed ? lYes - they. have failed, I believe. '.*• . 
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168. Q. — Tlie necessary leniency whichyou must use on first opening 
a canal is met by fixing full rates, and giving liberal remissions ? Yes. 

164). Q.— Does' not the Local Government receive a share of the water- 
advantage-rate, and none of the occupiers’ rate ; and are not cesses levied on the 
former, but not on the latter ? Yes. 

165. Q.— Has not a water-advantage-rate been imposed •where you 
think it would have been better to impose .a higher occupiers’ rate and no ' 
■water-advantage- rate ? I know it has been continually urged by Settlement 
Officers that if they did not impose the latter, they could get nothing out of 
the canal. 


166. Q.— Within your knowledge, these two considerations have 
complicated the question ? Yes. 

167. Q.— In practice at present the Punjab Government has a ranch 
smaller interest in the extension and promotion of irrigation than the North- 
Western Provinces, the canals in the latter province having been provincialized, 
and not those in the Fnnjab. , 

163. (J. — You are an advocate of provincialising the canals ? Yes ; 
because 1 am a Punjabi, and I think the Punjab should get the benefit of their 
splendid property. 


Extract from the Report of the Indian Irrigation Commission, 

1901— 03— Appendix. 

• Evidence. 

Mr, J. Wilson. 

f 

2. . . . The importance of artificial irrigation varies inversely with 
the amount and certainty of the local rainfall. . . . Further to the south- 
west, as the rainfall decreases in amount and becomes more uncertain, wells 
and canals become more and more important until in the south-west of the 
Punjab no attempt is made to grow a crop unless it can be irrigated by a well 
or canal, or sown oh land moistened by river-floods. 

8. . . . On the lower part of the Sirbind and Western Jumna Canals on 
an average of years the produce of the land is increased by canal irrigation from 
about Es. 5 to about Es. 16, and in a year of drought from nil to Bs. 20. In 
the upper part of the Sirbind and Bari Doab Canals, where cultivation by means 
of wells and the local rainfall is possible, the value of the crops grown is in- 
creased by canal irrigation in a normal year from about. Es. 36 to about Es. 30, 
and in a year of drought from about Es." 10 to Es. 40. 

9. . . In the lower portions of the Sirbind Canal, where the soil is light 
and the population scanty, Government realises about Es. 2-8-0 per acre actually 
irrigated, and so far has not realised any owners’ rate or enhancement of land 
revenue ; but as the Eazilka Tahsil is now under reassessment, the land revenue 
is likely to be largely enhanced. The landowner used to realise from the 
tenant about 6 annas per acre under cultivation equal to about 8 annas per 
acre harvested. Ho now realises (besides the occupiers’ rate which is paid by 
the tenant) one-fourth of the gross produce, or about Es. 4 per acre, so that his 
profits have very, greatly increased. In the upper part of the Sirbind and Bari 
Doab Canals also the rents paid by tenants to landlords on. canal-irrigated lands 
have' increased much more than iii proportion to the payments made by them to 
Government. I am strongly in favour of securing to the State, which .has 
by the. (expenditure of its capital constructed these canals, a large share of 
these . enormous profits made by landlords owing to the introduction of 
<ranal irrigation, and I, think, ho opportunity should he lost. of doing so, 
.whether by enhancing the occupier's rates, enhancing the land revenue or 
■imposing an owner’s ratei ' 
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Extract from the Keport op - the Indian Irrigation Commission, 

1901-03— Appendix. 

Evidence. 

Colonel S: L. Jacob. 

22. . . • (2) The British Government to fix the rates to he charged as 
it thinks fit. 

/ I 

(These rates will he doubtless higher than on the Sirhind Canal, seeing 
the immense value of the water in such a rainless tract, and the great cost 
involved by this scheme, and the other schemes necessitated by this one.) 

28. . . . The chief unirrigated and irrigable tract is the one which would 
have to he reached through the Jhind territory from the Butana branch, 
which must be enlarged. On no account, however, should this distributary 
be made until the Jhind Darbar consents to the condition that it should he 
wholly a British channel, and all the irrigation he looked after by British 
officials, and a consolidated rate be charged for the water, equal to the combined 
rates paid on British territory. ... 

32. . . . It is the -waterings for the cane which so stand in the way of the 
developments imperiously needed. The combined rates for sugarcane should 
be raised from Bs. 9 per acre,, as at present, to at least Us. 18. . . . 

40. It will hardly be disputed . by any who have a thorough . knowledge 
of the subject that the returns obtained for the water used for irrigation are 
exceedingly inadequate. 

This is seen by the extraordinary enhancement in the value of the land 
when it becomes irrigable. That the value should be enhanced is intelligible 
enough, and quite right, but the value is not only doubled and trebled, but 
sometimes twenty-fold what it was before. 

It is often stated that the condition of the peasantry on the new canals 
is very satisfactory. This is true, but it is the condition of the peasantry in 
the unirrigated lands which should be more seen to, and the abundance of the 
holders of irrigated land should go in greater proportion than it docs to the less 
fortunate so that their lot may be ameliorated. 

Some expensive and some unremunerative schemes have been mentioned 
as necessary, and there is every reason to urge why the fortunate possessors of 
land on permanent canals should bear the burden thereof. . . . 
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. Extract from the Sirhind Canal Circle Office Eile No. 1-5-36 or 
Compensation regarding the Water-bates on the Sirhind Canal. 

Telegram, dated Lahore, the 14th January 1909. 

From— Tho Chief Engineer, Irrigation Work a, Punjab, 

To— ^ The Superintending Engineer, Sirhind Conn! Circle. 

Please send to reach me Delhi by 19th January brief note on result of 
last revision of occupiers’ rate in each zone, its effect on demand, on total area 
irrigated and on area under each of the principal crops. 

Loiter, doled Camp Delhi, tho 13tli January 1009, 

From— The Chief Secretary to Oovornmonl, Punjab, Civil Department, 

To— IV. n. floKDOJ.', Esq., C.I.E., Chief Engineer, Irrigation WotJ.», Punjab. 

In connection with the proposals to raise the occupiers’ rate on the 
Western Jumna Canal, the Lieutenant-Governor considers that- one of the most 
important points to he home in mind is the possible effect that such an enhance- 
ment may have on the demand for water and the area of crops that the people 
will irrigate. As we have some experience of the effect of «'i similar enhance- 
ment on the Sirhind Canal, the Lieutenant-Governor would he glad if you could 
furnish figures for the Sirhind Canal for some years previous, and for some 
years subsequent, to the enhancement made on that canal, and if you would 
discuss them with a view to arriving at conclusions as to — 

(i) what was the effect of the enhancement on the demand for the 
water on the total area irrigated and on the area of different 
crops irrigated ; 

(if) whether the enhancement had any permanent effect in reducing 
the gross outturn of the land in the commanded area hy restrict- 
ing the area for which the people toot water ; 

{Hi) whether the enhancement led to more intensive irrigation liv 
inducing the people to put the water available on a smaller 
area than before ; and 

(mi) what the effect of the enhancement 1ms been on the average 
realisation of the oecupiors’ rate ? The Lieutenant-Governor 
recognises that on the Sii’hind Canal the demand for water 
varies very much with the character of the season so that 
account should he taken of the amount and distribution of the 
rainfall in each harvest. 

2. The Ideuteuant-Governor asks merely for a brief examination of the 
points above mentioned as the question of the assessment of canal lands on 
the Western' Jumna Canal is now before him and a reference must he made at 
a very early date to the Government of India to enable all settlements to be 
completed at the proper time. 


Note on the Defect op Enhancing the Water-rates in the Bhatinda 
Division from the Kharif Crop of 1905, received with Executive 
Engineer’s No. 124, of IGth January 1909. 

; Mr. C. G. May. 

Zone No, -I, 2£hdrif,— From tho statement marked A it will he seen that 
in the triennial period preceding the enhancement, the area irrigated was 
194,953 acres, representing a -.water-rate .of ■ Rs„ 6,30,367. In the triennial 
period succeeding the figures are 102,853 acres and Es. 6,10,25 6 , respectively, 
That is to' say, a decrease of area of 32,100 acres and Es. 20,111, or - an average 
annual decrOase-of .10, 700 acres and Es.- 6,704. 

Zone No. 1, Rabi.- — Here the area in. 'the triennial period preceding the 
, enhancement was . 295,393 acres, representing a water-rate of Es. 9,84,329, and 
in' tho triennial succeeding .tfie figures are 322,987 acres and Es. 14,13,387, 
respectively* / That is to -say, an increase of 27,594 acres and Es, 4,29,068, or 
an annual average. increase of9,198/:'acfes.and Bs/4i43»019. • . 
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Zone No. 11, Kharif . — Here the area in the triennial preceding enhance* 
ment was 98,119 acres representing a water-rate of R s. 2,66,7 63 ; in the triennial 
succeeding, this becomes a8,4?4 acres and Rs. 2,69,100. That is to say, a decrease 
in the area of 10,615 acres and an increase in the water-rate of Rs. 2,847, or an 
annual average increase in the water-rate of Rs. 782 and a decrease in area of 
3,645 acres. 

Zone No. II, Rabi. — Area in the triennial period preceding the enhance- 
ment was 199,158 acres, representing a water-rate of Rs. 6,61,764 ; in the 
triennial period succeeding, the figures are 178,1(6 acres and Rs. 6,88,047, 
respectively. That is to say, a decrease’in area of 21,052 acres and an increase 
in the water-rate of Rs. 16,283, averaging annually 7,017 acres and Rs. 6,428. 


Crops effected — wide statement B. 


The following figures show the average annual increase or decrease 

Acre/. 

Kharil — 

Sugarcane 

«•« 

— 

1,197 

Matte 

... 


6,392 

Cotton 

... 

— 

672 

Jowar cliari 


+ 

5,541 

Miscellaneous 

... 

- 

12,291 

Rabi — 

Wheat ... 

. • » 

... -f 

CO 

CO 

to 

F— 4 

Barley 



2,972 

Mixed grains 

\ 


5,822 

Sarson 

... 


4,188 

Gram 


- 

8,358 

Senji 

1 ... 

.. + 

1,607 

Miscellaneous ... ... 

... 

... — 

121 


The above constitute the statistics on the subject, and certain effects are visible 
enough, but for reasons mentioned below the causes can be many. 

It is well known that the land commanded by this division is of a 
sandy nature that is capable of absorbing and storing moisture easily ; it is 
clear therefore that in years of good rainfall sufficient moisture can be absorbed 
to mature crops without the aid of canal irrigation. 

Ibis being so, it is also evident that the conditions of rainfall have 
much to do with any increase or decrease in irrigation, and must therefore be 
the first consideration when causes are assigned to explain certain effects. 

The statements accompanying have been framed from the crop figures 
of three years preceding, and three years succeeding, the enhancement of rates ; 
'personally I do not think that deductions made therefrom cau be anything but 
misleading, or at any rate to a great extent. 

If the cultivators had been in the habit q£ irrigating to the same extent 
year after year, it would have been possible to see the effect of a particular thing) 
say, the enhancement of water-rates ; but where other causes, often of greater 
importance, came in, it is not possible to gauge the exact effect of any particu- 
lar one. 


The rabi of 1907-08 may be taken as an example to illustrate the whole 
effect the enhancement of water-rates has had. 

This was a crop in which the demand was intense ; all we could supplj 
was eagerly utilised ; the rate to he charged was of no consequence, provided w< 
& ve em enough to mature their crop. In fact, where a. distributary was cui 
an ^ * tried to pacify those lower -down the same distri 
nav SL£ ? ieia , that the mea that oat the chanuel would have t< 

all 7 since in „ , e L vok ed the remark that that was no punishment a' 

water nip ^ llke this it paid a isamindar to pay double or treble tb 

' rata - cither to «>™ bfc crop. -A! 

my experience shows that this is quite the truth. ' * 


\ 
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Of course it is quite possible that the enhancement of the -water-rate has 
had effects on certain crops ; hut, generally speaking, since I came to this 
division three years ago, I have never heard anyone grumble at excessive 
rates ; in fact, I can only recall two instances on which the increase has been 
even alluded to. * x 

Perhaps something ought to be said with reference to decreases of princi- 
pal crops. 

Stiff arcane . — Ihe enhancing of the rate has probably had some effect in 
reducing the area annually raised, but it must be remembered that the area 
was never very great ; the crop occupies the land for two crops ; there is much 
labour attached to it, and where the cultivation is not taken up universally 
economies of production cannot be practised. 

Often in a village I have seen a single cultivator with a single field of 
sugarcane ; the result is he js very handicapped for he has to watch day after 
day ; whereas there were others he would only wateh once in four or five days ; 
then as there is practically no other cultivation in the early days of the crop, the 
one man has to see to the maintenance of the water-course ; again he has to hire 
or buy a pressing machine single-handed ; much more could be said in this 
connection, but perhaps enough has been said. It is just possible that the 
enhancing of the rate turned the balance. 

Mai&e . — This is about the only better class of crop cultivated on this 
canal in the kharif ; in itself it is too small, and therefore not enough to create a 
sufficiently strong demand to keep distributaries running for the time it is in 
the ground ; it is cultivated principally in the upper parts of the division, and 
’ the demand is erratic ; sometimes only one or two villages on a large distribu- 
tary want water. However, as the population increases, as also competition, an 
increase in the cultivation of maize, cotton and sugarcane will all tend to keep- 
ing a good demand to the mutual advantage of all three crops, as is the case on 
all the other canals. 

It must also be remembered that the cultivator on this canal has always 
laid greatest stress on his rabi, and this continues to do till such time as the 
pressure of population does not force him to do a kharif. 

Cotton. — This has also never been an extensive crop, and no doubt the 
advent of the boll- worm has had its effect here, as elsewhere. 

Wheat. — The increase in thiB shows that the people of a part in the 
habit of producing for export do not think' the rate excessive. 

Barley, mixed grains and gram. — Probably the decrease here has gone 
towards making up the increase in wheat as the most paying crop, or it may be 
' that the decrease is only part and parcel of the general decrease. 

Saraon . — This has not bean a popular crop for the last few years owing 
to severe frosts having nipped crops. 


Unofficial No. 179, dated tbo 10th January 1919. 

From— A. E. Jettebies, Esq, Executive Engineer, Ferozepore Division, Birhind Canal, 

To— W. J. A. Bibd, Esq,, Superintending Engineer, Sirhind Canal Circle, 

Your wire No. 119, dated 16th January 1909. 

I have the honour to submit a statement showing the area irrigated of 
the principal crops for three rabi seasons and four kharif seasons preceding and 
succeeding the enhancement of occupiers’ rates. 

I am of opinion that the" enhancement of rates has not had any effect 
on the demand* for canal water in the case of the principal crops. 

Sugarcane alone shows a decided decrease, but this crop had been 
dwindling even before the enhancement. It does not do well here, and was 
always a small crop. 

Barley shows a* ’shortage on the average, > hut there is no crop that 
varies so < much with the. state of the rainfall ; it is here always a* “makeshift 

crop. < 4 - • 
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Then it attained its maximum in rabi 1907-08 as the rains had failed 
and rabi sowings were very late. 

Sai'son . — This is an uncertain crop, and depends largely on rainfall. 

1 think that this crop is dwindling because it has suffered so largely 
from insects. It is a popular barani crop, and can usually be matured on rain. 
It. is, a very paying crop, and it is quite unlikely that the small increase from 
Bs. 3-12-0 to lis. 4 in zone I has anything to do with the shortage. There 
was no increase in zone II (on rate). 

Omm, of which the increase of rate was heavy, has remained full 
stationary, and shows a slight increase on the average, 

Colton .— In spite of the' boll- worm, shows no decrease. 

Miiee, Chari and Bajra show an increase. 

The enhanced value of all agricultural produoe has more than compens- 
ated the zamindars for the increased water-rates. ' 

J am to take this opportunity of drawing attention to the fact that 
but little maize and ootton is grown in zone II, and to urge that some kind of 
bonus be offered to the people as an inducement to grow these crops. 

I am sure they would grow well under some variation of treatment 
from the usual treatment common further east. 


No. OS, dated the 17th January 1909. 

From— 0. 0. Mat, Esq., Exooutiyo Engineer, Bhntindn Division, Sirhind Canal, 

To— W. J. A. Bias, Esq., Superintending Engineer, Sirhind Canal Circle. 

In coutinuatiou of this office No. 124, dated 36th instant, and in com- 
pliance with your wire No. 131, dated 16th instant, received by me in. camp 
on 17th, I have the honour to make the following further comments in the 
hope that they may be in time to b,e. of use. 

Taking up the points seriatim—- 

As far as I can sea, the demand for water was not affected in the least 
by the enhancement of the rate ; it was entirely dependent on the rainfall ; if 
deficient, water was in strong demand, and generally short of requirements. 

2. The answer to this depends on 1, if water was required, it was 
taken, the area was not restricted : all that happened was that it was classed 
as barani instead of “ nahri 

3. As far as it is possible to see, there has been no attempt to restrict' 
the area and intensify irrigation. 

4. The balance at the end of the year is generally, about B.s. 5,000, and 
there is therefore little, or no visible, effect on realisation. 


Note by Bai' Bahadur Batj Nath, C E., Executive Engineer, Lndbiona Division. Sirhind Canal, on tho 
enhancement of occupiers’ rates on tho Sirhind Canal, forwarded with Lis No. 35 C., dated tho 18th January 
1909, to the Superintending Engineor, Sirhind Canid Circle, ' 

1. (a) Effect of the enhancement on the demand, for the water on the 
total area irrigated . — The accompanying statement No. i shows the total areas 
irrigated in the Ludhiana Division for each crop during the five years preceding 
and three yeqrs succeeding, the enhancement of rates coming into force. 1 have 
not taken figures prior to 190Q-01 because it was from that year that the 
Bhatinda Division was constituted, and figures of previous years cannot be 
compared because they included areas, subsequently transferred to the Bhatinda 
Division. . • 

The average, total area for the two, years 3900-02 \vas-14f,835- aores. 
e rom rabi 1932-0-j came the great change in this Division, viz., certain distri- 
butaries were converted into kharif channels. This contracted' the rabi area ; 
therefore the average total area for the three years 1902-05 fell .-to 113.356 
acres only. -s- ; - " ’ .... v 
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After tills triennium was 1 introduced the enhanced scale of rates, and 
tlie average total area of tlie triennium -succeeding tlie enhancement is 114,^39 
acres, i.e., more than that of the three years preceding the enhancement. 


But examining the figures more closely, it will be seen that in the triennium 
preceding the enhancement, there aro no abnormally high figures for the kharif 
or rabi crops, hut in the triennium succeeding, the year l\ 0 »-< 6 has the abnormal 
total of 144,822 acres, which is due to the abnormal rabi figure of 9 1,910 acres. 
It may he remarked that this was due to the fact that the »<harif channels were 
specially authorised to remain open till the end of October that year, and a large 
area of rabi crops was picked up on kharif channels. 

Tf therefore we omit the year 1906-06, and also take into consideration 
that the higher schedule of rates had not yet been put into effect and was -for 
the first time to he put into effect that year, and t was therefore not very uni- 
versally known, we get for the two next years the average of —^fvM l P'^* ,, — . 

a 


= 99,247 acres, which is very much below the average total of the three years 
preceding the enhancement, and indicates a reduction in the irrigated area. 
This again includes the abnormally low figure of kharif 1908, vis., 26,883 acres, 
and thus reduces the average. This very low kharif was due to plentiful and 
timely rainfall, and had nothing to do with the question of rates. AgaiL the 
rabi 1907-08 was higher than usual, but of the 64,166 acres over 1 4,000, or 
about 22 -per cent., failed, and was remitted. The reason for such a large failure 
was of course the fact that at the time of sowing the people spread what water 
they got over as large an area, as they could, and for maturing they failed to 
receive any help from rainfall and the water was not sufficient for the large 
area initially covered. This feature, however, indicates one point : that the 
enhanced rates did not prevent the people from increasing the area of irriga- 
tion, the chief cause of which is the prevalence of high Iprices. But I may 
here mention that, with the introduction of the revi-ed schedule of rates, the 
crops grown on the “ Wadh ” of a previous crop was introduced into class V 
at Be. I- 8-0 per acre ; and this has gone up front very little to over 7,000. 
The following are the exact 'figures of the Wadh 'Wattar uhder this class, which 
is really no fresh irrigation 


Acres. 


1903-04 

19u4-05 

1905- 06 

1906- 07 


... 247 

... 115 

... 6,805 

... 7,522 


1907-08 


4,464 


If therefore 1 deduct fch’e Wadh Wattar areas -from the last three years* 
‘irrigation, the total of the 'triennium will be reduced from 343,317 acres to 
324,531, and the average yearly will he 108,177 acres, which again is much less 
than that of the .previous three years, even including the -abnormal 'figures of 
rabi 1906-06 and kharif 1908. 


Conclusion l?roin the above discussion of the figures, I come to the 
conclusion that it is not safe to draw deductions from the figures of these three 
years since enhancement because the character of the season hns been so very 
changing all along. One thing is certain : that leaving out. the “ Wadh 
Wattar * areas, there seems to be some reduction comparatively. 

(J) Effect of the enhancement on the demand for the toiler on the 
drea, of different crops iniqdted.- Statement No. ll shows tlie areas irrigated 
by different crops in the Ludhiana Division for the last eight years. Averages 
'have been given for the two years 1900-02 prior to certain channels becoming 
kharif distributaries, the three years 1902-15 preceding the enhancement of rates 

and tlie three years 1906-08 after the enhancement’ of rates. 

* 

>. St/frarcti no, —This high-class'orop of this 'district has doubly suffered. 
The average ’prior to 1902*03 ‘was 5,336 acres. 'When so m 3 of th'e channdls iu 
thb division. Were nfadb 1 Iih ! arif ‘channels, the sugarcane sowings ‘recefived a 

co2 
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sudden check, and the average of the triennium 1902-06 fell to 2, *795 acres, of 
about half the previous average. This -was prior to the enhancement of the rate 
of sugarcane from Rs. 7-8*0 to Rs. 12 per acre. The average of the triennium 
1905-08, i.e. , after enhancement, is 1,427 acres, or it is further halved. 

The percentage of this orop to the total area irrigated was never very 
high, and was always about 3| to '4 per cent. But its total extinction is also 
undesirable. It may be said that the cause of its dwindling away is not so 
much the high rate, but the cheap imported sugar. 

This is all the more reason that its rate should not become prohibitive, 
and its cultivation should be encouraged, which, I venture to suggest, would be 
the case under a lower rate per acre, which would afford. very reasonable 
relief. 

.Maize.— The averages are— , 


Acres. 

2 years 1900-02 v.. ’... ... ... 38,285 

3 years 1602-05 ... ... ... ... 35,46G 

8 years 1905-08 ... ••• ... 25,708 

This shows great decrease of this orop, hut in the average of the last three years 
the abnormally low kharif 1908 is included. Excluding that crop, the average 
would ha 29,672 acres which also is mu oh below the previous two averages. 
The rate of maize was Its. 4-8-0 per acre, and this has been raised to Ks. 6-4-0. 
T his may partly account for the decrease, or it may he the variable character of 
the r ainfal l which lias affected the area under this crop. It is rather early to 
pronounce a definite opinion and to say that it is this enhancement in its rate 
which has restricted its area. 


Cotton . — The rate per acre of cotton was raised by only 4 annas, from 
Rs. 3-12-0 to Rs. 4. This has had no effect on the. area, and in spite of the 
boll-worm, the area under ootton has increased as below 

Acres. 

Average oE 1900-02 * ••• Ml 1,817 

,, „ 1902-0o ... ... ... ... 2,584 

„ ,, 1905-08 ... ... ... ... 8,130 

The reason of this steady increase of area under cotton is the springing up of the 
cotton factories in the district, and if its production was made cheaper, I dare say 
greater areas of cotton would he sown on this canal in this division as the soil 
is veiy well suited to the crop, and its production would he useful in every 
way. The total area under this orop is, however, about 2i per cent, of the total, 
and is therefore not very significant. 


Jowar and chari. —The rate of this crop was raised from Rs. 2*10-0 to 
Rs. 3-4-0 ; the area under it has varied as below : — 


190 0*0 2 
1902-05 
1905-08 


Acres. 

14,407 

10,826 

11,019 


As a fodder crop, it is indispensable. to the agriculturist. Therefore the s mall 
increase in rate has not had any effect on the area ; and .to keep up his . cattle 
the zamindar still 1 finds that it pays him to grow as 'much of this crop as is 
required for his use. • ■ . r ; . 

• . .:* ■ . ' - ; ; 7 * 

1 1 , 'fneot.— In the old schedule of rates wheat • was classed as a class III 

r° 5? f^ 01 • ** tlie new schedule it . was raised to the class 
■JJ? So that, excepting, sugarcane, the enhancement was- ven v -: 

^high-in this jprincipal crop, and it is worth considering it in detail. The 
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following table allows the areas under wheat on some of the principal canals 
in the province for the last eight years 


Year. 

Sirhind 

Canat, 

' Upper Bari 
Doab Canal. 

Western Jumna 
Canal. 

Lower Chenah 
Canal. 

Lower Jhelum 
Canal. 



Acres 

Acres. 

Acros. 

Acros. 

Acres. 

1900-01 ... 


120,064 

197,750 

110,870 

826,087 

... 

1901-02 ... 


214,104 

260,118 

228,488 

796,332 

50,002 

1902-03 ... 

• a* 

161,052 

118,030 

190,281 

822,356 

92,636 

1903-04 .. 


183,414 

224,809 

220,511 

907,248 

154,200 

1901-05 ... 


241,417 

269,728 

231,151 

907,148 

169,923 

1905-06 ... 


249,907 

279,065 

265,019 

961.270 

277,803 

1906-07 ... 


227,428 


t 

... 

... 

1907-08 ... 


232,960 

... 

... 

... 

... 


This table clearly established the fact that everywhere areas under wheat 
have risen by leaps aud bounds. Therefore it is no wonder that on the Sirhind 
Canal also the area lias not fallen low on account of the high occupiers’ rate. 
The prices in the market have gone up, of late years, so high that the enhanced 
occupiers’ rate cauuot be felt by the agriculturist so long as exporters of 
wheat are ready to recoup him several times over by offering 
is this high market value of wheat which keeps up this crop, 
on the Sirhind Canal is not so marked as on the other canals, 
particularly this crop has fared as below : — 


high values. It 
But the increase 
In this division 


1900-01 

Ml 

.«• 

Acres. 

... 24,500 

1901-02 

Ml 

• •• 

... 408,210 

1902-03 

... 

• It 

... 25,440' 

1903-04 


... 

... 21,096 

1901-06 



... 33,697 

1905-06 

*« I 

... 

... 52,371 

1906-07 


... 

... 28,616 

1907-08 

... 

... 

... 44,639 


average 26,747 acres. 


Now the high figure of 40,821 acres in 1901-02 was prior to conversion of 
channels into ldiarif distributaries. The noxl three years’ avorage is only 26,747 
acres. 


But when the rates were enhanced, the very first rabi 1905-06 had as 
much as 62,371 acres. The reason that the rainfall of the preceding monsoon 
was copious and left moisture in the land on which a large area of barani 
wheat was raised. As rains held out till after January 1906 a very large area 
of baraui wheat was irrigated aud became nahri. This was the year when the 
new rates were first to be levied, and the agriculturists cannot he said to have 
been fully conversant with them. The very next year it fell to 38,516 acres. 
In 1907-08 however, the area again rose to 44,639, but 22 per cent, of it 
failed and had to be remitted. Hero again it is not possible to pronounce one 
way or the other as to the effect of the enhancement. Wheat being the staple 
food of the woll-to-do classes in India, as well as a principal article of export, 
is sure to command high prices, and thus the severity of a high rate cannot 
be felt. The high rate therefore would remain justified as long as -the 
market value keeps high. But, so far, it has had no pffoct on the brea Under 
wheat. * t - * . •'* 
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'Barley .— -This was raised from Rs. 3-12-0 to Rs. 4-. 

been— 


1900-OS 

19IU-05 

1905-08 


Its averages -have 


Acres. 
... 2,920 
832 
..., 2,817 


Thus on this crop there has 'not been any effect. 

Mixed grains.— On this 'also the increase is very small— Rs. 3-12-0 to 
Rs. 4— biit the area has nearly dwindled away — 


Acres. 

1900-02 ... ... ... ... ... 21.V95 

1902-05 ... ... ... — ... 13,601 

1905-l>8 ... ... ... ... ... 686 

This crop seems to have suffered not from the high rate, but from the -don- 
version of channels to kliarif distributaries. 


Sarson. -In this division sa'rson is a very insignificant, and an unknown, 

crop. 

Gram . — This crop has also been very much ^restricted, hut I cannot 
attribute it to its enhanced rate, which was raised from Rs. 2-10-0 to Rs. 3-4-0. 


The averages are — 

Acree. 

1900-02 ... ... ... ... ... It), 4.75 

1902-05 ... ... ... ... ... 10,188 

1905-08 .. ... ... ... ... 5,137 

so that during last three 'years it is halved. I think the ddcrease is due to its 
being attacked by an insect called “ snndhi”. 

Senji.—^ Senji is a fodder crop, and, like jowar and oliari, it has not 
suffered, and the three averages are 0,506, 5,009 and 7,330 acres, respectively. 

General. — A perusal of statement No. II will 'show that the total area 
irrigated in the division is not less ‘ than it was before enhancement, hut 
columns of classes Y and VI will show that as much as 12,609 acres of the total 
average of 114,439 acres is under these now classes of “ Wadh Wattar ” and 
Rauni. Excluding these the averago is 101,830 acres, which is below the 
previous triennial average. A statement (No. Ill) of rainfall at four principal 
stations for the last eight yeirs is enclosed, and will show how variable the 
natural conditions have been. 


Permanent effect of enhancement in reducing (he gross outturn of the 
land in the commanded area by restricting the area for which people took 
water .— It has been fully shown abovo that the area for which people take 
water has not beon restricted, and on the contrary the figures show that the 
area on which water was spread is greater than before. So the outturn of the 
land in the commanded area cannot he said to have decreased. It is, however, 
on the increase always ; ‘the reasons arc not far to seek : — 


(1) Years of drought and famine which raised prices so high. 

(2) ‘Consequent economy in canal water exercised by the 'irrigators. 

(3) ’Spreading water over larger areas in the hope of rainfall. 

(4) Holdings in this "division are very small and population extensive. 


This means that the men must continue to live on land for 
' which they still consider canal irrigation as the best, and the 
only, means of producing their livelihood. 

(6) Nahri lhnds have bfecome soused to cabal Water tbit if .left 
unirrigated, the 6\Vrie'f or tiller would he ‘disappointed "in, the ' 
• 'produce. 

'various reasons the zamindars have stuck to canal irrigation 
of enhaSeifof raC 6 -’ W ^ *° t0 Bho ^ ^effect 
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Whether, the enhancement led to more intensive irrigation by inducing 
the. people to put the water available on a smaller- area than This feature 

lias not been noticed so. far. The people always expect and wait for. the rains, 
and as explained before always try to sp read water on a larger area so that the 
area may not remain uncultivated for which also they would have to pay land 
revenue. To escape this they try to raise an irrigated ciop. The following 
fiffnrno olinw lins not been, intensive : — 


* 

’ DDTr ON BT7PPLT UTILIZED ON SlHUIND 

Canal Bbanomsb. 


Year. 

Kharif. 

Rabi. 

Rbmabxs. 

1900-01 

101 

110 

| 

1901-02 

GG 

177 

| 

1902-03 ... 

SI 

160 

The duty per ensoc utilized has been 

1QD3.04 

81 

109 

steadily on tho increase, which 
shows tho tendency has' been to 
extensive irrigation, instead nf 

1004-05 

98 

194 

190G-00 

88 

177 

intensive. Tho quostian of rates 
has not affected this item. 

1900-07 

*' ioa 

172 

• 

1907-08 

100 

210 

J 


What the effect of the enhancement has been on the average realisation of 
occupiers' rate 

***** * B 

These figures of this canal dearly show there has been absolutely no 
difficulty in the realization of the demand for occupiers’ rates. 

The average realizations therefore have remained unaffected by the 
enhancement of the rates. 


Concluding remarks .— In the above note I have discussed in detail every 
side of the question, and have tried to draw conclusions from the figures 
available. But I consider it only just, and a part of my duty, to put it on 
record that I am not convinced by the features indicated by the figures of this 
single triennium since the enhancement, and consider that it is yet too early to 
judge of the effects of the enhancement of rates on this canal. Therefore, other 
things being equal and similar, I would not recommend any enhancement 
elsewhere on the conclusions which can so far bo drawn from the more or less 
experimental figures of this canal. 


Note on enhancement op Water-pates by A. E. Jafferies, Esquire, 
Executive Engineer, Ferozepore Division, Sirhind Canal, for- 
warded with his No. 176, dated 27th January is 09, to the 
Chief Engineer, Irrigation Works,- Punjab. 

In this office wire dated 20th January 1909 it was reported that the 
percentage of realization to demand before and after enhancement was 98 and 
99, respectively. 

The figures on which this was based arc attached, hut an error was 
afterwards found in it as marked in red, and 'the corrected figures showed that 
the realization was actually greater than the demand. 

The fact is the realizations, as taken from the revenue report, include 
figure's -due to previous Crops. 

' . 2. I have therefore taken as the fairest standard available tho inform- 
ation , given in the half-yearly form No. VI, viz., total demand for crop and 
total realization for crop on 31st March and 30th September each year. 
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. S. Tlie kliarif demand is submitted on 16th December '• hence the 
realizations by 31st March is a very good test of the degree of ease in recovering 
the assessment ; similarly the rabi demand being made before the end of May and 
> the realization by the end of September, only four months later, is a good test. 

. 4. In the statement attached the figures are not complicated by the 

demands or realizations of other crops. 

6. In 1902 kliarif the realization up to 31st March was only 6B per 
cent. There must have been special causes for this, hence I omit this crop. 

6. But for the two kharifs preceding enhancement the percentages were 
88 and 96, respectively. While for three kharifs succeeding they were 98. 100 
and 98. 

Similarly in the rnbi we have— 

Before 92, 98 and 99 
After 99, 99, 99 

7. There is therefore no reason whatever to think that the enhancement 
of rate has led to any delay in making realizations. 

The great rise in the value of food-stuiTs aud the increasing prosperity 
of the zamindars has, if anything, made realization easier and quicker thnn 
before. 
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No. 2008"S. (Rot.)# dated Lahore, the 17 th August 1912. 

From— The Hon’blo Mr. H. P. ToiMHIOH. I.C.S., Rovonuo Secretary to Government, Punjab, 

To— The Junior Secrotiry to tho Financial Commissioner, Punjab. 

I AM directed to refer to -Mr. Williamson’s letter No. 264, dated the 
27th March 191 on the subject of nahri-parta and occupiers rates in the 
Ludhiana District. 

2. In reply, I am to say that the Lieutenant-Governor agrees generally 
with the proposals of the financial Commissioner, but that as regards the rules 
for the assessment of areas to which canal irrigation may be extended or from 
which it may be withdrawn, the system proposed by the Settlement Officer, 
with the amendments suggested by the Commissioner in his letter, 
No. 6773, dated 16th- 18th December 1911, may he tried, pending a final decision 
which will be arrived at on the termination of the Eerozepore settlement. 
In the meantime, since it is clearly desirable to have one Bystem for the whole 
canal if possible, it should he considered, in the light of the experience gained, 
which system is best. 

3 * * * * * * * 


No. 2004-S. (Rot.). 

Copt forwarded to the Chief Engineer, Irrigation Works, Punjab, with 
reference to his letter No. 0200-R. I., dated the 30th July 1912, for information, 
and with the request that the required report may he submitted as soon as 
possible for His Honour’s information. 


Endorsement by tho Chief Engineer, Irrigation Works# Punjab. 

No. 0301 -R. I., dated Lahore, tho 6 th September 1912. 

Copt forwarded to E. W. Came, Esquire, Superintending Engineer, 
Sirhind Canal Circle, for information, with reference td his No. 1049, of 4th 
Juno 191 2. 


No. 0407-R. I., dated Labors, the 14th October 1012. 

From— W. E. T. Bhknmt, Esq., C.SX, Chief Engineor, Irrigation Works, Punjab, 

To — Tho Junior Secretary to tho Financial Commissioner, Punjab. 

With reference to your letter No. 6893, dated 3rd October 1912, 
regarding the indirect credit due to the Irrigation Department consequent on the 
resettlement of the Ludhiana District, I have the honour to state that I accept 
the proposed credit which is to he given to this department from the introduc- 
tion of the new assessment, i.e., kharif 1912, 


No. O408-R. L 

Copt, with copy of Junior Secretary to Einancial Commissioner’s letter, 
No. 6893, dated 3rd October 1912, with enclosure, to which it is a reply, for- 
warded to E. W. -Came, Esquire, Superintending Engineer, Sirhind Canal 
Circle, for information, in continuation of this office endorsement No. 0301-E. I,, 
of 6tli September 1 912. 


No, 6893, dated Lahore, tb» 8 rd October 1912. 

From H. A. Suiza, Eiq,, Junior Secretary to tho Financial Commissioner, Punjab, 

Bbnhbxt, Esq., C.S.I., Chief Engineer, Irrigation Works, Punjab. 

With reference to Punjab Government endorsement No. 2004-S. (Rev.), 
dated 17th August 1912, to ybur address, I am directed to enclose a copy of the 
1 . Extract paragraph Vof tho note correspondence marginally noted on the subject 

of the indirect credit due to the Irrigation 

Department consequent bn the resettlement of 
the Ludhiana District, and to {enquire whether 
the Irrigation Department agrees to .the amount 
of the indirect credit proposed by the Settlement 
Officer. , t '■ •' 


dated 9th Noumhor lflll 'recorded by the 
Sottloment Officer, Ludhiana. 

» , 

' 2 .' Financial Commissioner's letter 

No. 264, dated 27th March -1912, to the 
Punjab Government. * V ' , 
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2. I am to add that ilio credit should he given with effect from the 
introduction, of the new assessment, i.c., kharif 1912. 


Extract paragraph 3 tram tlie note <MoJ Oil) Xoi embor 10U recorded bj tbo SclUeinont Officer, Ludhiana 

If * * * * 

3. Credit of thenah to the Irrigation Department . — The disposal 

of the nnhri-pnrta among Go\ eminent accounts is pioliably i esjudinata. As- 
suming that tliis is so, J hau' only to rcpoil the total value of the nnliri- 
partn. 

All chahi-nnhri has been assessed ns chahi-niai, canal water is used only 
to supplement, or partly replace, well water on such lands, and no portion of 
the enhanced demand can therefore he regarded as due to the .introduction of 
canal water into the chain chubs. X exclude chahi-nahri from (he calculation 
of the gross nnhri-parla, which is ns follow s 


1 


3 

4 

Circle. 

Uci orifd*cn1trl 
itrfA in ner«. 

| 

Proposed ndiri* 
part** per nerr. 

Value of naliri-pirlo. 





Hr 1. r. 

Rr. A. r. 

Jograon DhaU Cirelr* ... 



lo,cro 

0 8 0 

9,76 1 8 0 

I.ndhlaun Elnli Circle* 


HI 

7.15S 

0 6 0 | 

2,793 12 0 

roivndh ... 


• •• 

617 

0 8 0 

SOS 8 0 

Jangxl ... 

... 

H* 

13,S"9 

0 C 0 

5,169 10 0 


Total 


41,453 

I 

... 

18,079 0 0 


Xo. iCWSl, <Mo.l L»l ot.ll r SUli Ma-cb 1012. 


From— H. S WlJUAMf O' , F<(j,J»ni<r f-ct-rtlnt} to tb» rrjrr'ol CoTvri-«’onr-, I’nnjab, 

To— TIio llon'blo JJr. H. I'. Toiumo', I C - , Retire s-ecn**-} to (iMc-nxnit, Pcnjnb 

X am directed to submit, for the orders of Government, a copy of a letter 
Jfo. C773, dated loth December 1911, with enclosures, from the Commissioner 
of Jullundur on the subject of nahri-parta and occupiers* rates in the Ludhiana 
District. 

2. In regard to the pitch of the itafiri-parfa, the Financial Commis- 
sioner agrees in the views expressed in paragraph 3 of Mr. Eagan's letter, and 
he recommends for sanction the rates there proposed. 


3. Mr. Dinck also agrees with the Commissioner that the Settlement 
Officer’s estimate at Its. 18,079 of the indirect credit which should be allowed 
to the Irrigation Department from (he land revenue of the district may bo 
approved. 


4. The Settlement Officer’s proposals as to the proportion of land 
revenue in jagir villages that Is to ho treated as khnlsa because due to canal 
irrigation are, in the Financial Commissioner’s opinion, suitable. 


4-1 i -^hiaucial Commissioner also agrees with the Commissioner 
from nalwiparta^ 63 coucerncd have 110 c ^ n ' m to an >’ share of the income 


. , . ?■ As regards Mr. Dunnofcfc’s proposed rules for the assessment of areas 

j® ZZz C fv a U rriSa ^ a ,J0 extcndcd or from "which it may he withdrawn 
m future, the Emancml Commissioner agrees in the criticisms contained in 
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paragraphs 10 and 12 of Mr. Pagan’s letter. Further, Mr. Diack is opposed to 
multiplying sets of rules for tlic assessment of nahrwpaTta^ and as a suitable 

and typical set of rules has been "worked out for Gurgacm in the correspond- 
ence ending with Financial Commissioner’s letter No. 167, dated 18th June 
1910 [Proceedings, Revenue and Industries (Revenue), Nos. 61, 62 and 63 for 
June 1910], the Financial Commissioner -thinks we should try to adapt them 
for use in Ludhiana. The Settlement Officer’s rules are drafted to meet cases 
of change in the size and position of outlets, and the Financial Commissioner 
thinks his objects will he attained if the following additions are made to the 
Gurgaon rules in Proceedings No. 63 above referred to. The addition will of 
course for the present be applicable to Ludhiana only — 

* (i) Rule 6 should read. - “If a sum resulting from the application of 
the rates detailed in rule 4 to the area defined in rule 6 is 
less thau Rs. 50, or than -^tk of the revenue of the village ‘ 
(whichever is less) no further action will be taken, except 
. as provided in rule 7-A, but the field- kanungo will note 
the result of the calculation . in his attestation note in thB • 
jamabandi, and the tahsildar or naib-tahsildar who attests 
the jamabandi should check the calculation, and should state 
in his attestation note that he has done so.” 

(n) Between rules 7 and 8 insert rule 7-A. — “ Even if the above sum 
is less than Rs. 30, the Deputy Commissioner may direct 
' the patwari to prepare a list in the form prescribed in rule 7, 
if, in consequence of the position of an outlet having been 
altered, the Deputy Commissioner is of opinion that an appre- 
ciable alteration lias occurred in the area benefited by canal 
irrigation necessitating the transfer of the nahri-parta from 
one set of fields to another.” 

(Hi) Add after rule 11 — 

“ 12. If a reduction allowed under rule 9 is due to an outlet 
having been closed, then the reduction shall he allowed with 
retrospective effect from the scasou of closure.” 

7. The Financial Commissioner agrees with the ' Commissioner and 
Settlement Officer that separate zones for occupiers’ rates are not required, 
and that no progress can be made at present with the scheme for having con- 
tracts for water-rates. . 


No. P. W.-G-167, dated Lahore, tlio Srd December 1918. 

From— Tlio Accountant-General, Punjab, * 

To — F. E. Gwtthbb, Esq., Secretory to Government, Punjab, Public Works Department, irrigation Branch. 

In forwarding herewith copy of letter No. 2086, dated the 11th Novem- 
ber 1913, from the Deputy Commissioner, Ludhiana, to my address, together 
with its enclosures, I have the honour to request that the sum of Rs. 18,185 
on account of indirect revenue of the Sirliind Canal may be taken into account 
in your half-yearly statement of laud revenue, for which the Irrigation 
Department is entitled to take a hook credit, as no adjustment on account of 
the same is made in my office. « 


No. 2080, dated Ludhiana, tho llth Novcmbor 1918. 

From— The Deputy Commissioner, Ludhiana, 

«i To— Tho Accountant-General, Pnnjuh. 

With reference to the enclosed copy of the correspondence noted in 

0860, 




■ P i^- C “,- C "u?‘ i ^ 0,1C - r *. PnD i“ v ». letter No. 7180, doted the 27th 

“ ur DiTi8k *’ 8 ’ 


that you will kindly 
have the necessary 
hook adjustment of 
Rs.- 13,185 carried 
out in your office and 
to inform this when 
this is done, . 
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No. 881, dated Lndllana, tho lit October 1018. 

From— The Deputy CoomiHionpr, Ludhiana, 

t To— The Comiuinioner and Superintendent, Jullandur Diriiion. 

With reference to the correspondence ending with your endorsement 
No. 58S0, dated 8th November last, forwarding copy of Junior Secretary to 
Financial Commissioner, Punjab’s, letter No. 7611, dated 28th October 1912 
intimating that the Irrigation Department have accepted indirect credit for 
Bs. 18,079 on the Sirhind Canal, I have the honour to report thnt the recorded 
nahri area given for the Jagraon Dliaia Circles in paragraph 3 of the note 
which formed an enclosure to the Settlement Officer, Ludhiana’s, letter 
No. 651, dated 9th November 1911, was wrongly shown as 19,667. instead of 
19,781, acres. 

The corrected figures should be as follows 

Nome of titele. Area in aertt. Value of nahri-parta. 

Rs. 

Jnprnon Dliaia Circles ... 10,781 0,890-8-0 

Total District ... 41,G0S 18,185-0-0 

The mistake was detected recently when the statements for the levy 
of occupiers’ rate in the year 1913-14 were under preparation. I would request 
thnt necessary approval of the Financial Commissioner, Punjab, may bo 
obtained to the revised figures quoted above. 


No. 7811, Sated Lahore, the J8lh October IBIS. 

From — The Junior Secretary fa ifce Financial Comminione-, Punjab, 

To—' Tho Commirrioner, Julluwtnr DirUion. 

In continuation of this office endorsement No. 2682, dated 27th March 
•last, I am directed to inform you that the Irrigation Department have accepted 
the indirect credit of Bs. 18,079 on the Sirhind Canal, and to request that you 
will instruct the Deputy Commissioner, Ludhiana, to give indirect credit to 
that department with effect from kharif 1912 in the form prescribed by 
paragraph 48 of standing order 61. 


No. 6860. 

Corv forwarded to T. Miller, Esquire, Deputy Commissioner, Ludhiana, 
for favour of needful action, in continuation of the correspondence ending with 
this office No. 4676, dated 11th September 1912. 


Endonemont by tbo Financial Commii«ioner, Punjab, 
No. 7130, dated Lahore, tbe 27lh October 1918. 


Copy of Commissioner, Jullundur’s, endorsement No. 6996, dated lltli 
instant, forwarded to F. E. Gwyther, Esquire, O.S.I., Chief Engineer, Irrigation 
Works, Punjab, for information, with reference to the correspondence ending 
with his letter No. 0407-R. I., dated 14th October 1912, and with an intimation 
that the Commissioner has boon asked to direct the Deputy Commissioner, 
Ludhiana, to give the indirect credit to the Irrigation Department for the hack 
harvests, beginning with kharif 1912, at the revised figures. 


- , , No 7137. 

' °*. a }) ovo forwarded to Licutenant-Oolonel FJ Popham Young, 

,C«I.E., Commissioner, Jullundur Division, for -information,' with reference i? 
his endorsement No. 6996, dated 11th instant, 
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Ho. 0467. 

Copy forwarded to tlie Deputy Commissioner, Ludhiana, for information 
and needful action, with reference to, his letter No. 321, dated 1st October 


Endorsement by tbo Chief Engineer, litigation Worts, Punjab. 

Nc. 1480-R. I , dated Lahore, the 17th Doccmbcr 191*. 

Copy forwarded to F. W. Came, Esquire, Superintending Engineer, 
Sirhind Canal Circle, for information, in continuation of this office endorsement 
No. 1344-R. I., dated 6th November 1913, with the request that he will arr ang e 
for the credit of Rs. 18,185 being afforded to this department in form No. VI 
which the Deputy Commissioner supplies monthly to the Executive Engineer 
in direct communication with the Deputy Commissioner, Ludhiana. 


Xo 888-C , doted SUt January 10U. 

From— F. W. Casks, Esq.. Superintending Engineer, Sirhind Canal Circlo, 

To— The Settlement Officer, Peroroporo District. 

Nahui-parta. 

I have the honour to enquire how it is proposed to levy the “ nahri- 
parta ” in the new settlement of the Ferozepore District. 

2. You will have noticed that in some villages the actual irrigated area 
is much more than in others. It is on this account that certain reductions 
in sizes of outlets have been recently made ; that is to say, so as to adjust the 
irrigation. 

3. In the Ferozepore District, 'with the three exceptions noted below 
the permissible area of irrigation per annum is *10 per cent, of the area included 
under command of each distributary. 

The exceptions are— 

Per cent. 

The Sarawan Distributary ... ... 45 

The Aspal „ ... ... ... BO 

The Panjawa „ ... ... ... 50 

4. If the percentages noted are much exceeded on any distributaiy, and 
at the same time there is a shortage of irrigation in the villages at and towards 
the tail of that distributary, then tho outlets on which there is an excess of 
irrigation are liable to reduction in order to reduce the shortage on others. 

o. Reductions in sizes of outlets are usually only resorted to when 
other means have failed to rectify the shortage at the tail end of a channel. 

6. At times when there is a keen demand for water and there is a 
shortage at the tail end of a channel, and it is not expedient or practicable at 
that time to reduce the sizes of outlets that are taking excess supply, those 
outlets are tatilled or closed in turn for fixed periods. 

7. Whatever is done is all for the people for the purpose 
of making up the shortage or deficiency of supply at the tail of a channel and 
to equalise as far as possible the percentages of irrigation in all the villages on 
the channel. 

8. There is no objection, T think, in basing the “nahri-parta ” on the 
total average annual irrigation affected in the tract, hut if that average he above 
the permissible percentages given in paragraph 3 supra on any particular outlets 
or in any particular village, wc should not he obliged to go on giving, sufficient 

z ,' water to maintain that excess area of irrigation in any particular village or 
on. any particular outlets for it must bo hold that we, are hound to check excess ^ 
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irrigation by any means found necessary (such as reduction in sizes of outlets) 
on any outlets found to be doing more than the permissible percentage in 
order to try and make up the deficiency on other outlets doing less than the 
permissible percentage. 

'9. To fix the " nnliri-pnrtn ” for the whole period of the new assess- 
ment in each villago on the areas of irrigation found in each village during say 
the last few years or since the last general rcmo'delling would be impelling us to 
maintain the excess in many villages at tlio expense of others who have unfor- 
tunately been getting less than their fair share and would preclude all possibility 
of our ever equalizing the irrigation in all the villages of any one channel. 

10. If you desire to have any further particulars on this subject, I 
would be glad to give them to you ; or you could get furthor information from 
the Executive Engineer, Eerozopore, whose postal address is Ferozepore. 


Xo. 207, dated Fcroini ore, {bo IGtli February 1014 
From— M, M. 1. Curiur. E«|,, I.C.S , Settlement Officer, Fcroicpore, 

To— The Soperintcndinp Engineer, Sirhind Cnnal Cirelr. 

With reference to your No. :5?.8-C., dnted 3’sfc Jnnuary 1914, I have the 
honour to say that nahri-pnria in this settlement is levied on thearea recorded 
as nahri at our measurements ; thnt is to say, such Innd ns has been twice irrigated 
in the last four years. As yet, as explained to you when we met at Kandu 
Khera on the (ith, it is not decideu what system is to be used fpr readjusting 
the nahri-parta owing to reduction of outlets. 

I have written demi-officinlly to the Executive Engineer, Ferozepore, 
before receipt of your letter and asked him to let me know what had been done 
in the way of reduction of outlets on the hlnlukpur and Baulntpur branches 
in particular. I have just received his reply. 


*4 


Xo. 7402, doted Lahore, tho Dili Xorember 1915, 

From— Tie Junior Secret ury to the Financial Coimnb^ioner, Punjab, 

To— Tlio Chief Knpinecr, I rri pattern Works Punjab. 

With reference to your letter No. 0119-R.I., dated the 7th July last, 
I am directed to states as follows : — 

(1) the year 191 6 mentioned in paragraph 1 of your letter under reply 

is the year 1913-16 ; 

(2) the years 1613 and 1914 mentioned in paragraph 2 of the samo 

letter are the years 1913-14 and 1914-35 ; and 

(3) the discrepancy pointed out in paragraph 3 of your letter is 

admitted. The correct credit is Us. 50,465 for the years 
1914-15. 
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Grant to 5 he Irrigation Department op a pixed Book Ors di1 , q 
Rs. 61,616 on Account op Nahri-Pabta on the Sirhind Oanaik 
the Perozepore District. ' 


•No. 834, dated Lahore, tb? 9th Novomhor 19 1 6, 

Prom — J. Jl. UDXNBir, E«q , LC.S., Junior Secretary to fclio Financial Commissioner, Punjab, 
to —The Roycnuo Socretory to Government, Punjab. 

I am directed to forward copies of the letters noted in the margin, and 

to request that the sa notion of Government may 
he accorded to give the Irrigation Department a 
fixed hook credit of Rs. 61,616 on account of 
nahri-parta on the Sirhind Canal in the Peroze- 

pore District with effect from the year 1916-16. 

• / 


No. 4381, dated Lahore, the 12th June 1915. 

From — The Junior Secretary to the Financial Commissioner, Punjab, 

To— The Chief Engineer, Irrigation Works, Punjab. 

I am directed to forward a copy of a. letter No. 1958, dated the 26th 
March 1915, with its enclosure, from the Commissioner, Jullundur Division, 
and to enquire whether you arc prepared to accept the credit of Rs. 61,616 with 
effect from the year 1915 as hook credit on account of nahri-parta on the 
Sirhind Canal in the Perozepore District. 

2. The credits for the two preceding, years for portions of the district 
in which the new assessment was introduced are given below : — 



- 

Rs. 

1913 

... Moga for both harvests, and Peroze- 



pore and Mamdot for kharif only 
(lls. 19,851 + 82) 

ss 19,933 

1914 

... Muktsar for whole year, Rs. J 9,339 



+ Pazilka for kharif only 
Rs. 11,130 + Rs. 19,933 for the 
year 1913 

= 50,402 


I am to enquire if these are accepted. 

3. I am to add that the credit now proposed will he correspondingly 
increased ns the progressive enhancements fall due. When the rules for the 
variation of the nahri-parta assessment in consequence of variations in irrigation 
have been approved, arrangements will he made to communicate to you the 
changes in the indirect credit due to the operation of the rules. 


No. 4382, 

Copy of the above forwarded to the Hon’hlc Mr. P. J. Pagan, Commis- 
sioner, Jullundur Division, for information, with ref crenco to Ins letter No. 1968, 
dated 25th March 1915. 

2. The proposals as to rates of nahri-parta have been accepted by the 
Pinancial Commissioner. . 


No. 1968, dated Jullundur, the 25tli March 1916. • 

From- Tho Commissioner, Jullundur Division, ■- 

To — Thti Junior Secretary lotlio Financial Commissioner, Punjab. 

•, I ■ have, the honour to submit for orders copy of Settlement Officer, 
liWozepore’s, Nb. 320, dated the 26th Pebruary 1915, and in connection 
therewith, 1 1, invito attention ' to draft assessment,- rule VIII, and procedure, 
rule Y, received with your No. 8258, dated tho 26tli November 1914. 


1. Financial Commissioner’s letter 
No. 4381, dated 12th Juno 1915, and 
enclosures. 


2. Paragraph 1 of Chief Engineer, 
Irrigation Works , letter No. 0119-R I., 
dated 7th July 1915. 


3. Paragraph 1(1) of Financial Com- 
missioner's letter No. 7462, dated 9th 
November 1916. 
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2. With reference to paragraph 4 of Mr. Currie’s letter, I have 
ascertained from him that the only estates concerned are two in the Eerozepore 
'itobi and one in the Mamdot Jagir Robi. I n the case of the former, the circle 
barani rate is somewhat too low, while in that of the latter, which is the only 
one in the circle which is irrigated by the Sirliind Canal, the area involved being 
some 300 acres, the circle nahri rate is somewhat too high. Under these 
circumstances, I support the proposals contained in paragraphs 4 and 5, as also 
the recommendation made in paragraph 6. 


No. 320, dated Forizosorc, lbs 20th February 1016. 

From — The Settlomonl Officer, Foroioporo, » 

To— The CommUsioncr, I ullundur Div ision. 

I have the honour to submit the following note on the subject of the 
rates of nahri -parta and the indirect credit to he allowed to the Canal 
Department on this account : — 

Note. 


A.— Bates nahri-parta. 

The following table shows the difference between the barani and nahri 
Sirliind rates in those circles in which irrigation from the Sirhind Canal 
occurs : — 



Taluil. 




Circle, 

Nahri rate. ‘ 

! 

Barani rate. 

• 

Nahri-parta. 








Rb. a 

1 

P. 

Rs. a. p. 

Rs. A. p. 




\ 


Robi 

•M , 

1 IS 

c 

ISO 

0 6 0 

Mogo ... 

••• 

Ml 

••• " 


drey Canals 

... 

1 13 

0 

14 0 

0 8 0 





l 

Mabaraj 

• I* 

1 4 

6 

0 13 0 

0 7 0 

Fcrozoporo ... 

••• 

• •• 

• •• 


Rohi 

• •• 

1 8 

0 

0 13 6 

0 10 6 

Mamdot Jagir 

••a 

... 

Ml 


Bohi 


1 0 

0 

0 9 9 

0 6 3 





r 

Robi, Utar 

• •• 

0 13 

0 

0 9 0 

0 4 0 

Mnltsar ... 

M* 


... 1 


Kot Kapurs, Utar 

... 

0 16 

0 

0 11 0 

0 4 0 





l 

llithzr 

Ml 

0 12 

m 

0 7 6 

0 4 6 






Robi 


0 8 

19 


0 3 6 

FaziHa ... 



III 

; 











c 

Utar 


0 6 

0 

0 4 0 

0 10 


Tlie total sum due on account of these rates as nahri-parta was announced 
and explained to the people, hut it was only in the Maharaj Circle and in 
Eazilka and in a few cases in Muktsar that the people agreed to put the whole 
of the nahri-parta as announced on the land recorded as nahri. In the Eazilka 
Tahsil I had discretion to vary the nahri-parta, and I rated nahri-jhallari at 
.only 6 pies per acre more than barani. In a few villages on the Arniwala 
Distributary also I imposed a reduced rate of nahri-parta in view of the poor 
quality of irrigation. These villages were — 


Villaget. 

* l 

t 

* 

Ghillu 

Bamkofc 

Bodtwala ... > 

> ••• 

Katohara ... 

jjl , ^ "* ••• 

These reductions amounted in all to a total of Rs. 136 .' 


Hate of nahri-parta. 
* Bs. a. p. 

0 18 
... 0 18 
0 2 0 
... ’■'0 2 0 
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I 'would, recommend that the rates of difference given above be adopted 
in future for assessing or remitting tlie nabn-parta when revised, except in the 
case of the Ferozepore Eohi and the Mamdot Jagir. The villages concerned in 
these circles did not place the mhri-parta on the nahn Ian , but used a distribu- 
tion of their own ; I would therofore recommend that ior the h erozepore Eohi the 
rate should he the same as for the adjoining lloga 'rey Canals, and for 
the Mamdot Jagir the same as for the adjoining Muktsar, iiatkar The actual 
difference in the Ferozepore Eohi villages between the Sirkmd nahn rates and 
the rate at which I assessed the barani was 7 annas. 

If these proposals he accepted, the rates of nahri-parta would be as fol- 


lows : — 


Tahiti. 

Moga 

Ferozepore 

Muktsar 

Fazilka 


Circle. 

K 

{ Eohi 

Maharaj ••• 

... Grey Canals, Eohi ••• 

(Eohi, Utar, and Kot Kapura, Utar 
'( Hitbar and Mamdot Jagir, Rohi 
( EoLi 
(Utar ... 


Per acre. 
Es. a. r. 
0 G 0 
0 7 0 
0 8 0 
0 4 0 
0 4 6 
0 & 0 
0 10 


B.— Amount of indiiecl credit to he given to the Canal Department. 

The following table shows the amount of naliri-parta assessed finally and 
for the initial five years of the new demand 


Tab'll. 

Circle, 

NAUBt-rAOTA. 

Demand for 
first 6 j cars. 

Foil. 





Rs. 

Rs, 




Grey Canals 

413 

660 

Moga 

••• ••• 


Rolu 

14,033 

32,102 


r 

> 

Mnbaraj ... 

4,806 

9,302 

Forozoporo ... 

• •• IM 

Ml 

Robl 

118 

207 

Mamdot Jagir... 

III 

• «l 

Roll! 

47 

118 




Roll! ... 

4,718 

9,216 




STnklsar, Utar 

0,200 

17,309 

Muktsar ... 

••• ••• 

• •• 1 

Kot Kapurn, Utar 

7,418 

11,646 




Hitbar ... 

997 

1,620 



c 

Robi 

' 22,176 

56,684 

Fazilka ... 

•(« 

• 

1 

•i 

Utar ... 

86 

202 

f 

Total Dibteiot 

... 


01,016 

1,37,871 


’ As the naliri-parta is liable to revision periodically I would reco 
that the Canal Department he allowed an indirect credit of Es. . 

mence with, and uiat as the, progressive assessments are introduced h 
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should be increased. The first increase in the revenue due to progressive-assess- 
ments falls' due as follows : — 

.'Moga Tahsil including- Maharaja klinrif '1917. 

- Ziraj Terozep'ore and Muktsar, kharif 1918. 

Eazilka, kharif 1919. 


Extract paragraph 1 fro* letter No. 0119-B I.,'dated'?thJnly 191B," from the Chief Engineer, Irrigation 
Works, Punjab,, to tho Junior Secretary to the Financial Commissioner, Punjab. 

With reference to your letter No. 4381, dated 12th June 1915, I have 
the honour to state that I accept the credit of Es. 61,016 with effect from the 
year 1916 (which is understood to be the year 1914-15) as book credit -on account 
of nahri-parta on the Sirhind Canal in the Perozepore District. 

* * * * * - * 


No. 7402, dated Lahore, tho Oth November 1916, 

From— J, JI. DtWNITT, Esq., Junior Secretary to tho Financial Commissioner, Punjab, 

To — Tho Chief Engineer, Irrigation Work*, Punjab. 

With reference to your letter No.'0119-E.L, dated the 7th July last, 
I am directed to state as follows : — 

(1) the year 1915 mentioned in paragraph 1 of your letter under reply 
is the year 1915-16. 

**>«•* 


No. 119 (Rcr. & Agri,— Bov.), dated Lahore, tbo 2nd December 191G, 

•From — TW-RonTilo Hr. J. P.TnoarSoJf, I.C.S., Bovcnno Secretary to Government, Punjab, 

To— The Junior Secretary to tho Financial Commissioner, Punjab, 

In reply to your letter No. 834, dated the 9th November 1915, 1 am 
directed to convey sanction to the financial Commissioner’s proposal to give 
the Irrigation Department a fixed hook credit of Es. 61,616 on account of 
nahri-parta on the - Sirhind' Canal in the PeroZepore District with effect from the 
year 1915-16. 



Agreements in connection with existing Irrigation. 

APPENDIX F.-l. 

Tefms of Agreement between the British Government and the States of Puttiala 
Jheend and Nabha, regarding the Sirhind Canal, executed at Amh aia on the 
one' part on behalf of the British Government by Mr. Gore Ouseley, Commis- 
sioner, Ambala Division, duly empowered by His Excellency the Viceroy and 
Govern or- General of India in Council S and on the other part on behalf of the 
Puttiala State by Khalifa Syud Mahomed Hoossein, Mir Munshi, duly em- 
powered by His Highness the Maharajah of Puttiala and on behalf of ’ the 
Jheend State by Sardar Tumund Singh and Lalah Mohur Singh, duly empower- 
ed by His Highness the Raja of Jheend, and on behalf of the Nabha ' State by 
Mir Munshi Ram Dayal and Sardar Bishen Singh, Ada ivlatti, duly empowered 
by His Highness the Rajah of Nabha. 


1. The projeot to be drawn out under the exclusive control of the British Govern- 
ment op the general basis of taking the water in the most economical manner to those districts 
east of the Sutlej’ to which it can in an engineering point of view most advantageously be 
carried. 

2. The original designs for the Canal works will be drawn 'out under the sole direo- 
jtion^f the British Government, every possible attention being given to the wishes of tils 
Governments of the other States concerned as to fcho precise direction nnd position of the 
Canals, etc., consistently with sound engiueering prmoiples. 

8. ’ On the final settlement of the project, the share of the water-supply to be allotted 
to the Branch Canal shall be determined on the general basis of giving a fairly equal proppr- 
tioh to all the districts traversed by the entire system oE CanalB, haying regard to the lands 
that will actually be capable of receiving irrigation from them. 

4. In the subsequent parts of this Agreement, the Ubohnr and Bhuttinda Branch 
iGanalfe will 'be referred to as the British JBmhches, nnd the Kotlah, the Central, and the Choa 
Branches will, for the sake of brevity, be alluded to as the Pnttiala Branches, as they ohiefly 
pass through the territory of the Pnttiala State. 

6. 'Water shall ho distributed, if required nnd so far as practicable, from the British 
Branch Canals rateahly to all villages along their oourses whose lands can be advantageously 
irrigated therefrom, whether those villages are under British jurisdiction ot that of any other 
State. 

6. Similarly .on the Pnttiala Branches the .distribution shall be made rateably to all 
villages, whether belonging to the Puttiala or any other State. 

7. The land required for the Canals and works in connection with them shall be made 
over by the Government of oaoh State traversed according to its own usnge, all payments of 
compensation being made, by the British Government in aocordance with the regulations in 
force in several States, and the amount being dealt with as a part of the general expenditure 
on the Canal works. 

8. Compensation will be paid for any building or house injured by the works. 

0. The entire oost of the Main Canal, inolosive of original surveys and the prepara- 
tion of the project, shall be borne by the British Government and Native States concerned in 
proportion to the water-supply allotted to oaoh ; .bub' the whole oost of the Puttiala Branches 
shall be borne entirely by the States concerned in similar proportion. 

1V.B. —Puttiala paidtbe expense of tho preliminary surveys and projeot incurred in 
1862. This will be added to the, general cost of the whole project, and bo shared by all- -the 
parties oonoerned. 

J O. Each 'State will defray the entire expenditure on its own rijbahds, which will he 
designed (unless otherwise mutually agreed upon) as far ns possible so ns to provide separately 
.for.the lands of the several States, and will be specially assigned to the Stales by the British 
Government whioh will determine all donbtful points relating to ibis assignment. 

,11. The, States interestedjin the'Pattiala Branohes concerned shall supply annually, to 
.meet the cost of construction while the works are in progress, a proportion of the estimated 
annual outlay on the Main Canal equal to. the share of the entire water-supply allotted to. those 
Branches, as. well as the whole of the funds required for those Branohes in shares proportioned 
sto the -’quite tity ofwater allotted to each. 

. ’ 12. On completion of the works, an .account will bo drawn': out by the -British. 

Government of the actual expenditure on those portions of the projeot of wbioli the cost is to 
be defrayed proportionally by tho several Governments, and a final, statement will- be - prepared 
of the exact sum due' % froai tie several States oonoerned, when eaoh State will pay or receive 
badk any 'difference between its actual payments year by’ year and its ultimate share of the 



APPENDIX F-l. 

18. The above account of total eost will inoludc £he charges forlhe original survey^ 
and proper charges' for establishment, efco., whether incurred by the British ,or any of the 
other Governments coqeernedj and credit will be given to every State for payments made by it 
directly. 

14. Copies of such parts of the British Accounts of the expenditure on construction 
will be garnished periodically to the Governments of the several States concerned) so far ns 
may be desired by them. 

15. The several States concerned shall pay to the British Government an annual sum 
as seigniorage on the Sutlej water snpplied to the Puttiala Blanche®, in shares proportioned to 
the quantity of water allotted to each. 

16. The seigniorage to be paid hy the States intciested in the Pnttiala Branches, 
in consideration of the water supplied to them by the Briiieh Government will be at a Tate not 
exceeding four annas per acie 

17. The snm to be paid annually will be calculated on the area actually irrigated 
during the year by the British Branches of the Canal, and in proportion to the relative 
volumes of water passing at the time down the British and Pnttiala Branches, respectively, 
that is to say, if, with 2,000 cubic feet per second passing down the British Branches, 200,000 
acres have been irrigated, and 1,000 cubic feet per second have been at the same time dis- 
charged in the Pnttiala Branches, the seigniorage to be paid would be 100,000 acres at four 
annas, equal to Rs. 25,000. 

If, B . — The area irrigated will be the actual area, i.e., an acre of double crop land will 
not be reckoned as two acres. ( 

18. No seigniorage will be demanded 60 long as a British Canal yield no profit; and 
as long as the profits from the British Branches shall be so small as would render the seigni- 
orage rate of four annas per acre, undnly high, snch seigniorage shall he proportionately reduc- 
ed to 1, 2, or 3 annas per acre, at the discretion of the British Government. 

The British Accounts Department will determine when the Canal yield profit. 

19. The first payment of seigniorage will be demanded on the eleventh year after the 
admission of water into the Puttiala Branches. 

20. In cases of any falling-off in the annual supply of water entering the^main canal 
channel, (he British Government and the other States will sharethe actual supply according 
to the original prop irtion fixed, and the other States shall have no claim for compensation 
from the British Government on account of any snch reduction of the supply. 

21. The gauge registers at the regulating head of the British and Puttiala Branohes 
shall be held to give authoritative data for calculating the quantity of water supplied. 

22. No State will have any claim against the British Government on account of 
water escaping unused from the Branches because it is not required or used in their territories. 
Should the British Government realize any income from the surplus (unused) water of the 
Puttiala Branches the States concerned shall be entitled to claim a remission of seigniorage in 
proportion to the income so derived. 


23. The several States shall pay the Bame share of the annual charges for mainten- 
ance of the Main Canal as they pay of the first oost of that portion of the works. 

24. The original construction of the Puttiala Branches with their collateral works, 
inoluding r&jbahds, shall be carrie 1 out exclusively by the British Government under its own 
Officers, as in the case of the Main Canal and the British Branches. 

25. Subsequent to the admission of water, the management of the main ohannels of 
the Pnttiala Branches and their connected works shall rest entirely in the hands of the 
British Government, but all expenses of maintenance of these channels shall be defrayed 'by 
the several States in shares proportioned to the quantities of water allotted to each. 

26. The management and distribution of water from rfijbahds and all other arrange- 
ments connected therewith shall be under the control of, and the whole of the coBt of main- 
tenance and management of the rdjbahfis shall ho defrayed by, the States to which they 
respectively belong. 


27. The details of superintendence, powers of local Officers, and other matters con- 
nected with the management, shall be settled by the Punjab Government with the States 
concerned, subject to the confirmation of the Supreme Government. 


Gnendeis against Canal regulations in villages irrigated imm tne Jfnttiala • or 
r™i ? r bordering on Puttiala or British Branohes, shall be made over by the 

fn flio nrfTfPre rtf flin frnnn«M>nnnl tn 


r u i rw jT 3 V* ODluerjn s DTl ruttiaia or immsn Branches, shall be made over by the 

for rnffietion of penalties to the Officers of the Government in whose territory 

^ tb - the PnDiab GoTe ^ at ' bein e all r ed f 

" urt+w ? a , c ^ ® tate shall 'be bound to give a right of passage through its lands for anv 
^ small, 'when required by any other of the States fonoerned, ' the -^Mv 
_compensatmn claimable from .the Stateto which <mcb waWrse' belongs be££-fl» Clue 
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Or the laud oeoupied anl the propertr thereon. Tin supcnision of rfljbahds and other minor 
channels tlms male shall remain with the Grove rnment to which they belong 1 , as in the ease of 
other similar works within its own tciritori's 

30. In case of dispute between any two StitcR as to the amount of compensation to be 
paid on account of land taken up, or any other matter under 1 1 is Agreement, the amount of 
compensation or dispute shall ho determined by an Officer appointed by the British Govern- 
aent. 

31. The tolls Icvic d on boats, iaft c , etc., navi ".’ding the canals shall be the same on 
all the channels, whether tliorc channels belong to the Biitish or any otbei State. 

32. No transit duties on goods passing aling the canals shall bo levied l»y nny of the 
Governments concerned. This will not pievent the levy of customary duties on goods or 
merchandise landid from boats, etc , plying on the canals for consumption in towns, etc. 

33. Tho amount of toll levicl on through Italic slull be shared between the British 
Government and the States concerned, in propoition to the di-tauce traversed on the channels 
belonging respectively to each. 

84. A share of the navigation tolls cu the Slain Can 1 1 shall Le allotted to the 
States concerned in the Pattmln Branches, in propoition to their Ehare of the entire water- 
supply. 

85. In all other cases the to'ls shall belong to the State in exclusive possession of the 
channels traversed. 

36. The navigation tolls to be credited to the Slates concerned in (lie Puttiala 
Branches thus consist of tluce portions : — 

1st . — Share of tolls on the main canal ; 

2nd — Share of " through” traffic tolls between the BritUh and Puttiala Branches ; 

3rd.— All lolls on bo its, etc., navigating the Puttiala Br inches, exclusively. The 
amount will bo shared by tho Slitcs concerned in proportion to the shares of 
the first cost of tho channels defrayed by c ich respectively. 

37. A share of tl e value of miscellaneous produce — such a*, wood, grass, etc. — on the 
Main Canal, shnll Le credited to the Puttiala Branches in propoition to the share of tho wnter- 
supply allotted to them. • 

38. The nbove share of pioduce on the Main Cannl with the whole of the value of 
similar produce on the Puttiala Bunches ’.not including r.ijbalms) will he shared by the 
States concerned, in proportion to tlieir sliate® in the lii*j eo-t. 

SO. Each State will supply annually, is rcqniml, t'no whole of tho funds for main- 
tenance of the works, etc., appert lining 1 1 it-- ov n tcrritoiy, ns well as a share of the estimated 
cost of maintenance of the branches, ft 'is the portion of the maintenance expenses of tho Main 
Canal referred to iu paragraph 23 j th*s’ li *• in sliira* pioportioael to ttieir shares in 
the first cost. 

40. The British Government ie«et\\.s to itself the right of extending or altering 
the Canal at any future time in any way it plowed, on the umler-tanding that the share 
of the water first as-ignel to the Pntliaia Bundle- mid the other rights of the States 
concerned under this Agreement slnll not b* int‘*rfercd with or diminished wit nout their 
consent being first obtained. And the expenses of sue', extension or alteration will be ' 
distributed in proportion to the a Iv.uu ig m cvp*cted to *.ecrne from such action to any 
of tho parties concerned under this Agreement. 

41. So long as the oiigin-il oust met ion of (ho Puttiala Branches shall be in 

progress, it shall bo tlie duty of the Officers in charge to py dno attention to any 
representations of the Chiefs of the State- loreuncd or tin ir Officers and to carry 
out their wishes as far as may bo piahlieablc or advis ilile. 

42. In considoulion of the advantages given by the Canal from tho Sutlej, 

the Puttiala Stato will allow* the Biili-h Go\ eminent, if it desiics to do so, to take a 
small water-course from the Gliuggur to Mipply tho Cantonment and Town of Uwballa ; 

— the watei-couiEG' to c.irij about 20 cubic ket per btcond. A proportion of the 
charge for seigniorage on the Sut.oj wakr shall lie remitted to compensate _ for the 
grant of tho Gliuggur water ii t hi- watci-couise bo made ; no oilier claim to Ho ngainst 
the British Government in connection with the eons (motion of the water-course. 

’ *43. In case of any diffetenou of opinion arising between any Officers of the 

Sthfes concerned and tlio British Canal Officers on any matter roliting to tho manage- 
merit of tho Canal, it shall uo ref cued, to tho Liculcn mt-G over nor ot the Punjab, 
'whose decision shall bo final. If any difference of opinion shall arise between any of 
, the States concorncd and the Licutenant-Goi cruor of tho Punjab as to the construc- 
tion of this Agreement, a loforenco may bo made Ij the, GoVcrnor-Gonoral in Council, 
whose decision shall ho final. , 
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44. It shall at any time be competent for the British Government to resume 
the entire management of the Canal works or irrigation in the territories of any of 
the States concerned, if it shall consider that that State has not properly fulfilled the 
obligations which attach to the discharge of the duties which will devolve on it Under 
the arrangement detailed above. 

45. These obligations may be summed up as follows 

1st —Complete regularity in the payment of the salaries of all persons employed 
on the Canals, and in the provision of the fund® neoessary for carrying out the works, 
which will be needed for the proper maintenance of the canals. 

If, from any want of proper attention on the part of any of the States concerned, the 
British Government is at any time forced to advance money for the due performance 
of works, or payment of salaries, etc., which will properly fall on that State under 
these arrangements, then the British Government must be understood to have the right 
to take complete oharge of the whole administration of the canal channels ami irrigation 
pertaining to that State, and to retain them under its owe Officers until tho evil complained of be 
corrected and matters be placed on a sound footing. Bat in such esse, out of thednoone from 
the Canal after deducting expenses, any surplus which may accrue shall be male over 
to the State concerned in whose territory such administration may have been assumed. 

2nd . — Complete impartialitv in the distribution of the water among the villages 
along the Canals, so that the Britisn villages and those of other Native States shall, 
if required, share the water equally with the villages of the States concerned; also 
an equal administration of justice to all persons over whom the Officers Of the States 
concerned may exercise jurisdiction, so that the subjects of the British Government or 
of any Native State shall be dealt with according to the same principles of 'law- as 
are respected by the Officers of the British Government. 

8 r d . — Beady and friendly conpliince on the parts of the Governments of the 
States concerned with thoss requests of the Punjab Government and its Superior 
Officers who have chief oharge of the Irrigation Department in the Punjab which 
shall be declared by them to bs essential tor the proper maintenance and satisfaotcry 
working of the canals as a whole. 

The Governor-General in Council will at all times be ready to receive any 
representation from the Government of any of the States concerned, if that Government 
considers that the spirit of the present proposals are from any cause not fully anted 
up to by the Officers oE the Punjab Government on whom the immediate duty of 
1 carrying them out will devolve. 

Executed at Umbatta, this ‘Eighteenth Dag of February 1873. 

V 

(Signed) GORE OTJSELEY, 


Commissioner, Umballa Division. 

*4 lit jjJlc jtfj- — loc Jpj"* plj liCl* J&f* sis 

liBlSj ^ilj illSJl? jjlyJ 4^.1/ r * jfy" }5* u/l** ijw ,Suli 

s \ (Signed) NORTHBROOK. 

( Seal J 




(True Copy.) 

(Signed) H. B . .COOKE, 

Registrar , Foreign Department. 

•Ratified by His Excellency the Viceroy t and Governor- General pf India, at 
Calcutta, on the Twenty-Sixth Dag of March 1873. 

.(Signed) 0. U. AITCHISO N, 

Secretary to Government of India, . 

Foreign Department. 
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Fiflal Working' Agreement of Sirhind Canal between the Imperial Government 

and the Signatory States. 


Convention and "Working Agreement, 


J Details of superintendence, powers of local officers, and other matter, connected with 
the management of the main channels of the Patiala Branches , Sn-hnd r annl and their 
connected wrh, which require to be sett’ed by the Punjab Government with the States 
concerned, subject to the confirmation of the Supreme Government under olauae 2, of the 
terms of Agreement of 1873 regarding the Sirhind Canal, 

1. The Patiala Branches of the Sirhind Canal and their oonneoted works will form 
one Executive charge hereinafter called the Patiala Division, Sirhind Canal, ana the Establish- 
ment df the said Division will/ as laid down in clause 35 of tho Terms of Agreement, work 

... . _ • <n • j ■ 1 n A 


The Division will oomprise tfro Sub-Divisions, as 

1st Sub-Divifion, 

First Feeder 

Kotla Branch ... ••• ••• 

under— 

... IS miles. 

... 97 „ 

• 

Total 

... 112 „ 

ind Sub-Division. 



Second and Third Feeders ... ••• f 

Patiala Navigation Channel ... .•> 

Ghaggar Branch ... . ••• 

Choa Branch ... 

• •• 

• •1 

• « • 

... 25 miles. 
... 7 „ 

... 54 „ 

... 25 „ 


Total 

... Ill „ 


8. The Establishment to be employed in the Patiala Division will be of the strength 
shown in the appended Schedule, whioh is ostiraated to cost Rs. 3,175 (three thousand one 
hundred and seventy-five) per menseu at the average rates oE salary adopted in the Schedules 
o£ Establishment for the Irrigation Department of the Punjab. The actual cost w.ll vary 
with the grades of the Officers employed. Travelling allowances and contingent expanses 
will be an additional charge. The strength of the Esrahlishment may be altered from time 
to time by the British Government in accordance with requirements, and the aotnal cost will 
be borne by the Signatory States in the proportions of their respective shares, viz. — 

Patiala ... ... ... ... ... BS 6 percent. 

. Nabba ... ••• ... ••• B 8 ,, 

Jind ... ... ... ... 7 5 w 


Further obarges will also be made to the States on nooonnt of Direction and Leave and 
Pension Allowances whioh will be calculated in accordance with the general rales for the 
time being in force for regulating the distribution oE such charges. 


4. The limits within which the Establishment of the Patiala Division will work upon 
the Patiala Branches, are the boundaries of land taken np for the said Branches and their 
connected works. Within these limits the provisions of the Canal Act, which may for the 
time being be in force in the Punjab, will be held to apply, and offenders against Canal 
regulations will he treated in accordance with the provisions of clause 28 of the Terms of 
Agreement for the Sirhind Canal. 


6. The ‘Officers of the Patiala Division will also have power to enter on land outside 
the limits or boundaries 6f the Patiala Branches in case of any Occident happening or being 
annrthended to any of the said Branches or their connected works, and to execute all works 
whioh may in their opinida be necessary for the purpose of repairing or preventing such 
accident. Compensation will in every such case be tendered to the proprietors or occupiers 


of the said lands for" all damages done to the same j and if snob tender be not accepted, the 
matter frill be referred to the State whioh owns the said lands, in order that compensation may 
In weoTdanca with olanse 7 of the Terms of Agreement for the Sirhind Canal. - V 
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0. The officers of either of thc'Signntorv States will in like manner have power to 
enter on lands outride tl-e Emits or boundaries of any Diriributiry owned by snch State in 
case of any accident happening or being apprehended to the 'aid Dirinhntnry, and to execute 
all works which may he iiefes c nry for tlie lepnir or prevention of such accident, whether the 
lands in question belong to the British Government or to any otl er Signatory State. Com- 
pensntion will in every such cnee he findwd to the poprktois or occupiers of the said lands 
for all damages done io the eamc ; ard if c neb tender be not accepted, the matter shall be 
referred to the British Government or to the State concerned, as the ease may be, for dis- 
posal in accordance with Article 7 of the Terms of Agreement. 

7. In order to ersure the distribution of the available supply in proportion to the 
respective shares of the Signatory States, and to guard against breaches in the lower portions 
of the Branches which would result fiom the sudden closure of the Upper Distributaries 
the entire control of the supply entering the heads of the Patiala Branches will rest with the 
Officers of the Patiala Division, provided that the control of the supply entering the head 
of ary Distrilutary may, with the appmvel of the Loral Government, lest with the. State 
to which the DistriLutary belongs, if it he Inown that the State possesses such an Establish* 
ment as will enable it to satisfactorily crmply u if L the following indispensable conditions:— 

(а) The supply in the Distributniy shall never exceed a certain maximum gauge 

' which will be -determined ‘from time to time by the Executive Engineer, 
Patiala Division, t 

(б) During’ periods of insufficient supply the Distributary shall be closed completely 

and so as to avoid leakage at the head for such periods as may be prescribed 
by the Executive Engineer, Patiala Division. 

(c) In the event of a breach in the Distributary or of a sudden cessation in tbe 

demand, tbe supply entering tho head shall not be shut off to such an extent 
as may cause a rise of . the supply on t he Canal gauge next below the head 
of the Distribnfaiy in excess of the limit which may be from time to time 
prescribed by the Executive Engineer, Patiala Division. Should a furtiier 
reduction of ihe supply he required, the person in charge of the regulation 
shall report at once to "the nsaiesfc Canal subordinate, and await his instruc- 
tions or a lowering of the supply. , 

(d) Tbe person in chargo of the regulation of the supply to a Distributary shall 

maintain a correct record of the gauges in the head reach of the Distributary 
and of the Canal gauges in tho vicinity, when these are not recorded by a 
servant of the Executive Engineer's Establishment. Copies of the gauge 
registers shall be sent daily to tbe Executive Engineer, and the register 
shall he at all times available for tbe inEpection of tbe Executive Engineer 
and his subordinate officers. 


8. If the regulation of the supply entering a Distributary be not carried on in 
strict accordance with the conditions prescribed in the preceding article, the Executive 
Engineer, Patiala Division, will at once report the ma'ter to tbe State ooncerned, audit the 
State fail to notice his representation or to make sitisfactory arrangements for more efficient 
regulation, the Executive Engineer shall resume the regulation cf the supply to all tho 
Distribntaries owned by the Stnte concerned, or to as many of them as he may consider 
necessary. In all snch cases a report of the civcnmstauo n s shall bo made by the Executive 
Engineer to the Chief Engineer, through the Superintending Engineer of the Circle. The 
orders of Chief Engineer shall lie final, and in tbe event of the Executive Engineer's action 
being co ifirmed the control of tbe supply to the Distribntaries concerned shall not be restored 
to the State without his permission. 

9. The requirements of the States in each of their respective Distributaries will be 
communicated to the Executive Engineer, Patiala Division, at suitable intervals in the form of 
a requisition or indent, stating the depths of water and correspondi ng supplies required at the 
head of each Distributary. If sufficient water be availab le, the Executive Engineer will 
pass into each Branch tho full supply required to meet all indents in full. If the supply be 
insufficient, he will either reduce the supplies or depths asked for in each Branch, so as to 
give to each its proper share of the actual Supply, or be will arrange to close or reduce the 
supply to one or more Blanches for a suitable interval, and in rotation so as to run the others 
with the full supply indented for, or as near to the indent as may be practicable. The 
method - to l>e adopted in the distribution of the supply between the Branches will depend on 
tme exigencies of the irrigation and the wishes of the States concerned, whioh the Executive 
Engineer will consult as far as possible. 


?-0* _^ben the supply available is not sufficient to meet all indents in full, • the 
xeeutive Engineer will scrutinize the indents submitted by each State, and when necessary 
ft.A ST a r ^pt, lon ' n t ' ie aggregate indent of either of them as may bring it within 
no established proportion of the available supply to which it is entitled, % is . : — 

*’ atlala - ... ... 8S-6 'percent ‘ 

, -Nabha ... . - ... -• -. ... 8" 8 „ - " 

. ... . Jl0 ^ - - ;*••• * ... ... -7'd i „ 

• V - .• - * * ' ‘ f 



11. Reductions of indents under tlie preceding articles win not . . ™ 

made in the quantity of water applied for in particular Distributaries (excenl “ 6 

quantities will cause an excess of the maximum permissible gauge), but in fhn V • 
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will not, as a rule, be 


^ J wacur IUI XII uia#i*a»L -^inuLXUUGaUes (eXCfiDt wllftn 

quantities will cause an excess of the maximum permissible gauge), but in the KmVV • 
whioh the Distributaries shall be permitted 10 remain open. Ibus it the a^ereeai-o J?"? 
of a State amounts to 200 cubic feet for a period of ten -days and the supply avaiuwf -n 
allow ISO cubic feet only, the Distributaries may be run to the full extern ■■ -- 1 

for eight days, and closed during two. The Executive Engineer will determi 
to the States the neoessary durations of such closures. 


extent of the indent 
une and intimate 


12. The distribution of the supply for eaoh in dent period must be settled on its own 
basis, and the fact of a State having indented for less than its full share in previous periods 
will not entitle it to more than its due share in a given period. Similarly, if a State does 
not take its full or sanctioned share in any d ly of a perio 1, it will not on this account be 
entitled to more than its share on any other day during the same peridcl. 


Noth.— This srtiole relates only to cases in whioh ' a State has not talcon on a partionlar day orfor a particular 
period the {nil gauge allowod by the Executive Engineer. It will not affect the arrangement of closures 
ordered by the Execntire Engioeer, coder which a State may be given less than its share for one day or period 
and more than ita share for a subsequent day or period. 


IS. The Executive Engineer, Patiala Division, will as soon as possible after the 
receipt of an indent, inform the State concerned of the orders passed thereon, and of the 
reasons for any modifications or reductions. In suoh orders the particular days or periods 
daring which closures of partionlar Distributaries are to be enforoed should be clearly stated. 


14. The gauge registers for the heads of the several Distributaries will be held 
to give authoritative data for calculating the quantity supplied to them, subject, however 
to such tests and verification as the Executive Engineer may deem neoessary. 


15. These gauge registers" will be carefully maintained in bound books by the 
Executive Engineer, Patiala Division, and will show for each day— 

I 

(a) The gtnge indented for and that allowed by the Executive Engineer on the 
State indent, when the indent has been modified. 

(4) The actual gauge-readings in the Branch and in the Distributary immediately 
above and below the heal of the Distributary, and in all cases in which 
the heads have been supplied with gates and rack gearing, the actual height 
of the gate opening. 

(c) The volume discharged. 

(d) The reasons for the allowed indents not being complied with in full. 

At the close of each month the daily discharges will be totalled. 

16. In another bound book the total. discharges of the Distributaries for each month 
will be abstracted and compared with the total or daily discharges at the head of the Patiala 
Branch (First Feeder) and with the disoharga to whioh eaoh State would bo entitled at the 
established proportion, after deducting for loss in the Branches. For this purpose the 
Distributaries belonging to each State will 1)9 grouped together, and the aggregate of 
their discharges shown. Differences between the aotnil discharges and those calculated on the 
established proportions will be dnly explained. 

17. A copy of this monthly abstract will be sont by the Executive Engineer, 
Patiala Division, to the Superintending Engineer of the Circle as soon as possible after 
the close of each month, .and it will he the duty of the Superintending Engineer to 
scrutinize these returns carefullv, and to satisfy himself that the principle of 
proportionate distribution is attended to by the Executive Engioeer. The Executive 
Engineer will also send a copy to eaoh of the Signatory States if requested to do so. 

18. Complaints on the part of a Signatory State regarding the distribution of 

water will be addressed to the Superintending Engineer' of the Circle and sent, through the 
Executive Engineer, Patiala Division, who, in forwarding the complaint, will attaoh his 
explanation to it. The Superintending Engineer will communicate his decision on the 
subject to the State and an appeal will lie to the Lieutenant-Governor of the Punjab under 
danse 4S of the Terms of Agreement. , - 

'• 19. The Officers of' the Patiala Division will have power to observe discharges in the 
Distributaries of the Signatory States, and' to do all things needful to ascertain the volumes 
of .water passing into the said Distributaries, The" States; to' whom the Distributaries 
belong will be bound to provide, funds Eor the construction, pf discharge sites, gauges, and 
any other works whioh'fche Executive Engineer, Patialh Division, may consider necessary for 
'the actual' measurement of the. said discharges. 
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2b. The Signatory States will Le bound to make arrangements for the snpply of 
labour for urgent work*, delay in the execution o£ tv hi eh would endanger the safety or . 
efficiency of tho Pafciala Branches. The names of the villages wmcli iaro to supply labour, 
the number of labourers to he supplied by each village, the names of the responsible persons 
who shall be addressed when labour is required to bo colleoted, tho rate of wages, and other 
details will bo settled by the States in communication with the Superintending Engineer o£ 
the Circle, and the arrangements will bo such as will ensure the labour . being promptly 
supplied on the requisition of the Executive Engineer of the Patiala Division, or of the 
Sab-Divisional Officers. , 

21. British villages commanded by the Distributaries oE a Signatory State will be 
entitled to a share of tho snpply sufficient for tho irrigation of tho same percentage of the &Tea 
commanded as may be nllowod in other villages on tho mine Distributarios, subject to 
tho following conditions : — 

(a) Tho regular paymont of all oliargcs for wator supplied, whether for irrigation 
or other purposes, subject to the conditions of Article 23 of this 
Convention. 

(i) The due observance of such rales and regulations for the distribution of the 
supply, maintenance of water-courses, otc., as may bo made by tho State, 
and arc in accordance with the Canal Act and Rules passod under it. 

(c) Abstention from wilful or malicious damage to tho Stato Distributary or its 

connected works, or from interference wi*h tho officora or servants of the 
Stato in the discharge of their legitimate duties. 

(d) The supply of a fair and rcnsmablo number of labourers in the event of a 

breach of tho hanks of tho Distributary or otlior acoident within the 
boundaries of the villages concerned. 

In the event of either of these conditions not being fnlly o implied 
with, tbo Stato owning the Distributary may mike a representation on tho 
subjpet to tho Executive Engineer, PatinW Division, who will at onoe proceed to 
enquire into the mntter and will pass snob orders as may be apDPiprmte. Owes of 
offences under Section 70 of the Canal Act will be tried by the Executive Engineer in his 
capacity as a Canal Magistrate under that section. 

In the event of a gonernl or persistent disregard of tho above conditions the Stato 
conoerned may, after communication with the Exeoutivo Engineer, reduco or withdraw tho 
supply assigned to the village in question, provide! that the supply shall not b? reduced or 
withdrawn during tho onrrency or a crop, and that no outlet shall ho close! or removed for a 
longer period than one year or two harvests without the concurrence of the Local Govom* 
mont. 


22. The Executive Engineer will bo tho medium for all communications on matters 
relating to the cnnnl between the States and tho British villages irrigated from the Patiala 
Branches. The Stales will nddress him whon they find reason to complain regarding tho 
action of tho villagers, and he 'will take suoli action as may appear necessary in eaon case, 
keeping the States informed of the final orders passed by him. Similarly, complaints on the 
part of the villagers will he addressed to him, and ho will, after due investigation, send oa to 
the States concerned oases which appear to require action on the part of the State ; tho final 
orders passed by the State in each oase will be communicated to him. 

28. The charges for water supplied to British villages from tho Patiala Branohes, 
whether for irrigation or for other purposes, are not to exceed tho charges whioh are leviable 
under tho schedule of rates in force on the British Branches for water supplied from those 
Branchos to villages of the British and Signatory States. Tho Saporintending Engineer of 
the Circle will supply each State with a sohednlo of the rates in forco on tbo British Branches 
for irrigation from Canals and Escapes, and for snpply oE water for other purposes, and. will 
oommunioate any alterations in the said schedule that may from time to time be sanctioned 
by tho British Government. 


24. Tho Executive Engineer, Patiala Division, will bo tbe sole agent through whom 
the sums due from British villages irrigated from the Patiala Branohes are to be recovered, 
t? - u M, a ^ cs refrain from attempting to collect money direct from tho inhabitants of 
•British villages, except as provided in Article 26 of this Convention. . .... 

T *° Procedure for the recovery oE water-rates on nqoount of irrigation in British ' 

villages from tho Patiala Branohes will be as follows «- ' . 


(«) 


K the measurements of the- land irrigated are made’ 'by the officials of a 
ignatory State, .it' will bo the duty of these officials to inform the Exeoutivo 
. -ngmeer.P^ala.Divi,-^ of.the dateB on whioh' the ' measurements will be 
... ®\5 xecu tire Engineer, ' Patiala Division, will then- give^duo 
ii rm j on "° the- Deputy Commissioner of the districts conoerned, who'wil' 
..issue orders tc.the’Lambardars and Patw'aris'td attend the measuring parties^ 
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On completion of the measurements the officials of the State will hand over 
the “ parches” to the Lambardars for distribution to the villagers and make 
out the Demand Statements, which will be forwarded through the Executive 
Engineer, Patiala Division, to the Deputy Commissioners of the districts 
' concerned, who will collect the revenue as assessed. 

(6) The villagers may lodge any complaints within the prescribed period either with 
State officials or with the Executive Engineer, Patiala Division, or with the 
Deputy Commissioner. The two latter officers will forward any objections 
so received to the State for due inqmry. , If remissions be granted, the State 
officials will forward the usual Remission Statements, through the Executive 
Engineer Patiala Division, to the Deputy Commissioner, who will take the 
necessary’ action. The amount due as fees to Lambardars which shall equal 
3 per cent on the amount to be collected, will he shown on tUe « Khataunis " 
which wili be forwarded through tho Executive Engineer, Patiala Division, 
to the Deputy Commissioner. The Deputy Commissioner will, after making 
the neoessary deductions on this account, remit the balance of the demand to 
the several States concerned. 


No retrenchment will be made by any Signatory State from the amounts due as 
fees to Lambardars on account of non-fullilment of the conditions laid down 
in Rule 37 passed under Act VIII of 1878, but the State will duly report to 
tho Deputy Commissioner, through the Executive Engineer, Patiala Division, 
cases in which those conditions have not been complied with to its satisfac- 
tion and tho Deputy Commissioner will take suoh action as he may consider 
necessary, of which the States concerned will be duly informed. 

(e) The Executive Engineer, Patiala Division, will, if requested to do so by a 
Signatory State, undertake to record and measure the irrigation in British 
villao-es from tho Patiala Branches, subject to such conditions as regards 
payment by the State of tho cost of the establishment required and other 
matters as may be approved by the Punjab Government. 

(d) The Punjab Government reserves to itself the right of depuLing Patwaris to 
attend the State measurements in British villages irrigated from the Patiala 
Branches, who will take a copy of the State Khasra or Measurement Paper, 
will make out the Demand * Statements and prepare and distribute the 
" parchas." In this case tho procedure prescribed in clauses (a) and (4) will 
be so far modified that the State officials will not make out the “parches " 
or the Demand Statements, but will merely forward to the Deputy Com- 
missioner through the Executive Engineer, Patiala Division, an abstract of 
the domand, or “ Jamabandi ” for each village, while in addition to the 
deduction for Lambardars* fees of 8 per cent, on the amount to be collected, 
a further deduction of 2 per cent, will be made for the remuneration of the 
Patwaris employed. 


26. Demand Statements for tho recovery of charges other than water-rates from 
British villages irrigated from tho Patiala Branches will bo sent by the States to the Executive 
Engineer, Patiala Division, who, after satisfying himself of their correctness, will forward 
them to the Deputy Commissioner of the District concerned for realization, provided that in 
cases in which the villagers do not dispute the claim, they shall be permitted to pay such 
demands to the officials of the Stale concerned. All amounts collected by the Deputy om- 
missioncr on account of charges other than water-rales shall bo remitted to t e igna ory 
States concerned in the eamc way as provided in the case of water-rates. 


27. Tho Signatory Stales will, after the close of each year ending 81st March, 
Eorward through the Political Agent, Phulkiau States, to the isuporintendiug J jU B , “ eer > 
Sirhind Canal, for inclusion in tho Annual Revenue Report of that Cana , s a 
jhowing the working of the Distributaries of the Patiala Branches, during e pas y 
respective States. , 

The returns will be in such forms, will contain suoh information, ami * or 

on such dates as may from time to time be prescribed by. the Puu ^, J n “ 

manner the Punjab Government will forward to the Signatory States similar returns and 

annual reports relating to the British Branches and Distributaries. 

- . : 28. The foregoing stipulations Sie^t ovy ° Stit^^oneeTald 

tho oonsent of the Punjab Government o.n-thc one par, .anq . . S J ■ ■ . • - f t i, c 

on the other jpprt." It, will, Re, open to ““ ’ LdTdditiOns'as mhy from-time'to. timeb 

only. parties and sba 

not bo prejudicial to tW invests pf -any non-asseutingibiguatory. State. 



220 


APPENDIX F-2. 

Schedule shotting establishment to be employed in the Patiala Division, Sirhvnd 
Canal, referred to m Article 3 of the Working Agreement of the Sirhind 
Canal between the Impcriil Cover iment and the Signatory States. 


Rank. 

Number. 

Rank. 

Number. 

Executive Engineer ... 


1 

Sowars 

2 

Sab-Engineeis 


2 

Duffndnrg 

3 

Sub-Overseers ... 


8 

Barkandazcs 

10 

Accountant 



Jamndar 

1 

Clerks 



Peons 

- 6 

Draftsman 



Watchmen 

34 

Hospital Assistants ... 


3 

D&k Runners 

36 

Signallers 


8 

Hospital Coolies .. ... 

3 

Mi«tri ... 


1 

Bhishtis ... 

2 

Gauge readers ■ ... 


4 

Sweepers 

5 


1. (Sd.) 


Witnesses : 

GOKAL CHAND, 

Deputy foreign Minister, 
Patiala State. 


*\ 


HSd.) 


ABDUL MAJID KIIAN, Cot., 


2. (Sd.) SUNDER SINGH (in Vcr.), | 

Assistant Foreign Minister.J 


Foreign Minister, Patiala State. 


Jind State. 

Witnesses : 

1. (Sd.) UMRAO BEG (in Vcr.), 

Ahalkar-i-Ala, Jind State. 

2. (Sd.) BRIJ NARAIN (in Vcr.), 

Ahalkar-i-Ala, JsnJ State. j 
Witnesses : 

1. (Sd.) BISHAN SINGH (in Vcr.), 

Canal Agent, Fall a State, 

2. (Sd.) SALIG RAM, VARMA, 

Deputy Foreign Minister, 

Nabha Slate. J 

Witnesses : 

(Sd.) F. E. KANTHACK, 

Executive Engineer, Public 
Works Department, Irrigation 

Branch, Punjab. 


(Sd.) SHAMSIIER SINGH, 

Ahalkar-i-Ala, Jind State. 


(Sd.) PARABII DYAL (in Vcr.), 

Foreign Minister, Nabha State 


The 12th August 1908, 

(Sd.) B. P. RUS&ELL, 


S’ 


Under- Secretary to Govern- 
ment, Punjab, Public If orks 
Department, Irrigation 
Branch. 


The 12th August 1903. 


(Sd.) J. BENTON, 

Secretary to'Government, 

Pun j ah, Public H orks 
Department, Irrigation 

Branch. 

The 12lh August 1903. 


Approved and confirmed by the Government of India. . 

J — 

By order, 

■ ' (Sd.) LOUIS W. DANE, 

*- * 

Secretary to the Government of India in the - 
>i foreign Department 


Fort Williah : 

l 

The 23rd February 1904, 
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APPENDIX F-3. 

Amended Terms of Agreement between the British Government and the Star t 
Jind for regulating the supply of water for irrigation from the Western 
Canal executed at Simla on behalf of the British Government bv C I 

T unnnv 17 rLI.f Comtora »n tlm flnvemment n( tL. n . V* “• 


The terms of agreement executed on the 29th April 1875 are hereby cancelled. 

2. In lien of the cuts from the Canal, by means of which irrigation was originally 
0 effected, ten main distributaries with proper masonry hepds taking out of the Ildnsi Branch 
of the Western Jumna Canal and four masonry heads for water-courses taking out of the 
Bnldna Distributary shall be provided for the irrigation of the State from the Western Jumna 


3. The said distributaries and the said water-course heads taking out of the Butina 
Distributary shall be constructed at the cost of the British Government, but when completed 
shall bo handed over to the Jind State, with the exception of the masonry heads and the 
portions of the channels within canal limits. 

4 4. The distributaries so made over shall be kept in repair by the Jind State, a deduc- 

tion being made on this account from the annual charge for water. The deduction shall be 
calculated at a certain rate for irrigated area fixed with reference to the average cost per acre 
for maintenance of distributaries elsewhere in British territories. 


5. So soon as the ten main distributaries taking out from the Hfinsi Branch are made 
over to the Jind State, the British Canal Officer shall thenceforth exercise no interference in 
regard to the internal management and the distribution of water from them j nor shall he, 
unless at the request or with the consent of the Jind Canal Officor, reduce the Bnpply entering 
the heads, provided the full gauge readings specified in Article 7 be not exceeded ; but the 
British Canal Officer shall have full power to shut off or to reduce the supply entering the 
Hfinsi Branch under the following circumstances • 

(o) As part of a general closure of the Western Jumna Canal for necessary or 
emergent repairs, of which due notice will be published in the Punjab Gaietle 
for closures of more than ten days* duration. 

(4) For purpose of repairs to any canal work or for usual or necessary silt clear- 
ances on the Hfinsi Branch. 


(e) On occasions of excessive rainfall or general reduction of the demand for canal 
water, that may render a reduction of the supply necessary, either for the 
safety of the canal hanks or works, or to pievent undue flooding or waste of 
water. 

(d) For the purpose of a more effective distribution of the supply available for the 
distributaries on the New Main Line, and for the Delhi and Hfinsi Branches 
and the But&na Distributary, all closures and reductions of the supply to the 
Hfinsi Branch being ns far as possible compensated for by an immediately 
previous or subsequent increase of (he supply which would otherwise bo due 
to that Branch. 


(«) In the event of the Bupply available for the distributaries on the New Main 
Line and for the Delhi and Hinri Branches and ilnllna Distributary falling 
below the demand, in which case the supply to the Il/insi Branch shall either 
he rateably reduced or shall be regulated ns provided in clause (d) of this 
Article. As long previous notice as possible shall be given to the Jind Canal 
Officer of all closures or reductions of the supply ordered under clauses ( a ), 
(5', (<f) and (e). 


Immediate notice of all closures or reductions of the supply ordored under clause (c) 
shall also be given to the Jind Canal Officer, who will he consulted ob to the length of the 
period during which the reduction of the supply should ho maintained. 

8. The British Canal Officer shall hare full power to shut off or rednce.the supply to 
the Butina Distributary at his discretion in accordance with the exigencies of irrigation, and 
the outlote provided on that distributary for the irrigation of Jind territory shall, be subject 
to such periodical and special closures as may 1 e ordered from time to time. for British outlets 
in accordance with Itule 15, passed under Act VIII of 1873, due intimation of such orders 
being given to the Jind Canal Officer, but no olosuro shall be ordered on acoonnt of alleged 
wastage of water owing to disrepair of irrigating channels. 

7. The distributaries shall be constructed of sufficient capacity, when running to a 
full gauge, to irrigate in combination with the four water-courses, from the But.hna Distri- 
butary, an aggregate area of 60,000 (sixty thousand) acres per annum ; but in order o 
compensate for all irregularities or deficiencies in the supply passed into them, the ann 
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charge for the water supplied shall bo calculated on an irrigated area of 50,000 (fifty thousand! 
aores only, and no claims shall bo raised bv tho Jfnd Stato for reduction of such annual 
ohnrgc on the grounds of short supply. 

8. _ C auges shall be placed at the head of each distributary for the determination of 
full supplies, the zero of the gauge in each ense being placed on the level of tho bed of the 
distributary. The following gnugo readings shall ho hold to represent fnll supplies in the case 
of each distributor/ s - 


Number of Distributary 


Full supply 
gauge reading. 



Xotk —No 1 V la a tranet ef So. Ill and 1 at no tepirati 


No. I Distributary having been constructed to cany double the full supply efficient 
foT the irrigation of the area dependent on it, shall he closed at the head during cveiy 
alternate week or other convenient interval of time, and shall he opened in the corresponding 
alternate intervals. The remaining nine distributaries shall be allowed to run constantly, 
subject to iemporaty closures of the 1 1 Ansi Brunch under Article 5 of this Agreement. Even' 
distributary when open shall l>o entitled to ns full a supply as the supply in the HAnti Branch 
wit! permit without being headed up, provided that the nbovc-mentioned gauge readings shall 
in no case be exceeded. 


8. ^ {a) The heads of nil tho Jfnd Distributaries shall remain under the sole control 
of the British Canal Officer, who will arrange for the maintenance of the supply in each at the 
gauge indented for by the Jfnd Canal Officer, if not in oxec« of the full snpplv gauge 
reading prescribe! in Article 7, and as far as the available depth of water in the IlAn'si Branch 
will permit. In the event of a breach or sudden ecs-vtion of the demand on a Jfnd Dis* 
tributary, tho supply entering at tlic head shall not be rclnecd except in accordance with tbc 
general or special orders in this regnid that may be issued from timo to time br the British 
Canal Officer, bat all reductions of supply applied for by the Jfnd Canal Ofinor will be effected 
after due and sufficient notice ha* been £i?cn 


, fl , Malory diaphragms 6 ball be constructed in the firi-l two mile- of rich distribntarr 
which shall be held to indicate the normal bed levels and cross sections of the channel in 
which they art? situated. Hie Jinc! State shall make all clonrarccs of these channels as nearly 
as may be in conformity with tho levels and cross sections thus indie ited, and shall not 
, “ c l eaB ? !* e ca I»city of any of the channels boyond the limits indicated bv the said diaphragms 
wah^t the consent of the Brrti-h Government The British Canal Officers shall be at 

md t0 tbm at lbc «-* of «* Brilish Govern* 

irrigation' rfS? S® 0 ? 1 } 4 TT nnnUfc,1 >‘ by the Jfnd State for the supply of water for 
bring tho average of some few in” an r arca 6 0,000 (fifty thousand) acre-, the rate per acre 

British territory but the amount * 1 * u mc ?! urC ^ irrigation in lands similarly v Ritnated in 
ncory, but the amount shall be subject to deduction on account of— 

( ) ost of repairs and maintenance of distributaries as provided in Article 4 ; 

_ <8) '“'4oSpSr a pU "”‘ * l B “ uU: « (M per „ Blm „ lh . 
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Note.— T he net amount payable by the State, after making the stipulated deductions 
has been fixed for the present at Its. 1,05,500 (one hundred and five thousand five hundred! 
as detailed below. The rate of 2'4 (two and Jour-tenths) rupees per acre <• was obtained bv 

striking a mean for five years ending 1883-84 of actual realizations per acre irrigated in ''the 

Jfnd State:— 


Gross sum payable — Its. 

50,000 acres at Rs. 2'4 per acre ... ••• ••• 1,80,000 


Deductions — 

* 

Rs. 


(1) 

Maintenance and repairs ... ••• 

5,000 


(2) 

Establishment savings 

3,500 


' (») 

Fees to lambardars anil patwaris ... 

0,000 

14,600 


Net amount payable per annum 


1,05,500 


11. In the event of there being a general reduction of water-rates on the canal, a 
rateable redaction shall bo made in the amount payable by the State j and in (he event of the 
rates being increased, a rateable increase shall be demandablc from the State. 

12. In case of any difference of opinion arising between any officers of the Jfnd, 
State and the British Canal Officers relating to the supply of water it shall be referred to the 
Lieutenant-Governor of tbs Punjab, whose decision shall be final. If any difference of opinion 
shall arise between the Jfnd State and the Lieutenant-Governor of tho Punjab as to the 
construction of this agreement, a reference may be made to the Governor- General in Council 
whose decision shall be final. 

Executed at Saugrur this twenty-fonrth day of July 1892, on behalf ot His Highness 
the RSja of Jfnd, by Sardfir Rattan Singh, President, Council of Regency, in presence of me 
L£la Chanda LSI, Mfr Mnnsbi. 

(Sd.) C. L. TUPPEH, 

Dated 10th August 1892. Chief Secretary to Government, Punjab. 

Approved and confirmed by His Excellency tho Viceroy and Governor-General of 

India. 

Fobeioh Department, (Sd.) H. M. DUB AND, 

Simla.: > 

The 16th September 1892. ) Secretary to the Government of India, 
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Amended. 


Draft Agreement between the British Government and the Patiala State, 
regarding the Sirsa Branch of the Western Jnmna Canal. 


1. The entire project to be carried out 
under the exolusive control of the Uritish 
Government on the general basis of 
taking a supply of water in the most 
economical manner from the Western 
Jumna Canal above the Indri Regulator 
to those portions of the Knithal Tahsil of 
the Karn&l District, the Nirw&nah 
Parganah of the Patiala State, and the 
Fatahabad and Sirsa Tabsile of the Hiss&r 
District, to which it can, from an 
engineering point of view, be most advan- 
tageously carried. 


!& 

C3 .13 
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Remarks by Superintending Engineer. 


2. The originnl designs for the Canal 
works, including all Distributaries, .shall 
be prepared and carried out under the sole 
direction of the British Government, 
every possible attention being given to the 
wishes of the Pati&la State, as to the 
precise direction and position of the 
channels traversing it9 territory, consist- 
ently with sound engineering principles. 


2 


The words "prepared and carried out ’’ 
having been snbstituted for " dram u 
in corresponding Article of Sirhind Canal 
Agreement. With . this modification 
Article 24 of Sirhind Canal Agreement 
will not be reqnired, as the wbolo ground 
is covered by this Article 2. 


8. On the completion of the detailed 
surveys for all Distributaries the British 
and Pati&la shares of the water-supply 
available shall be determined on the 
general basis of the proportions of the 
areas commanded by the entire system in 
British and Pati&la territory, respectively. 

Non. — In this and inbuquont Articles the term 
“commanded nres ” shall le held t i raesn the arras 
that can be naturally and conveniently commanded. 


3 


4. In the subsequent parts of this 
Agreement the upper portion of the Sirsa 
Branch Canal, from its head above Tndri 
to the point at which it first enters Pati&la 
territory, will he called the First or Uritish 
Upper Section, which will also include 
any escape that may be constructed, 
irrespective of the territory in which itE 
head is situated; the portion from the 
point where the Canal first enters to the 
point where it finally leaves Pati&la 
territory will be called the Second or 
Pati&la Section ; and the remainder of the 
, Branch'will he called the Third or British 
Lower Section. Also the ‘ Distributaries 
which may -be designed solely or mainly 

™e. atl ? n of Patiala - territory 
whether *. their heads be s 5 fn»fo 4 • 

British ^ati&U Section oE 

wdl>e called Pati4la.-Di 8 tribntarie7 hn' 


This Article determines tbe shares of 
water due to Pati&la territory for purposes 
of Article 8, but not the share that wjll 
be actually due to Pati&la Distributaries, 
which will be governed by Article 26. 

In the General Project Estimate the 
areas commanded in British and Pati&la 
territorics’have been estimated at 919 and 
856 square miles, respectively, under 
which proportion Pati&la would be entitled 
to =28 percent, of the total supply 
available. This percentage may, however, 
l e liable to some modification when moro 
detailed surveys have been completed. 

As any Escape that may be constructed 
will be for the common benefit of both 
Stntes, the cost must be included in that 
of First Section, of which Pati&la will 
bear a full share, in the proportion given 
by Article 8. 

As it will be unavoidable that at least' 
one of the Pati&la Distributaries should 
irrigate portions of British territory, tbe 
words " or mainly n have been introduced 
in this definition. .. . 
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Remarks by Superiate a di Q g Engii 


5. Every effort will be made to bo 
design all the British and Pati&la Distri- 
butaries so as to exclusively irrigate British 
and Pati&la Territory, respectively ; hut 
whenever a departure from this principle 
may he necessitated hy the physical con- 
figuration of the country, or by other 
engineering considerations, water shall be 
distributed from both the British and 
Pati&la Distributaries, rateably, to si] 
villages along their courses whose lands 
can be advantageously irrigated there- 
from, whether such villages bo under the 
jurisdiction of the British or the Patiala 

, Government. 

6. The land required for the Canal and 
works in connection with it shall be made 
over by the Pati&la Government according 
to its own usage, all payments of com- 
pensation being made by the British 
Government in accordance with the 
procedure that has been observed in the 
payment of compensation for land made 
over by the Patifila Government for tho 
purpose of tho Sirhind Canal, and the 
amounts so paid being dealt with no a 
part of the general expenditure on tho 
Canal works. 

7. Compensation will be paid for any 
building or house injured by the works. 

H. The entire cost of the First or British 
Upper Section of theSirsa Branch, 
exclusive of Distributaries, but inclusive 
of original surveys and the preparation of 
the project, and nlso of such additions to 
and improvements of tho Head Works 
and Main Line of the Western Jumna 
Canal, a8 may be rendered necessary by 
tbe increase in the supply required for tho 
Sirsa Branoh, shall be borne by the British 
and Patifila Governments in tho propor- 
tion of tho water-supply finally allotted to 
each under Article 3 of this Agreemont. 

The entire cost of tho . v ccond or PstiAla 
Scotion, exclusive of Distributaries, shall 
bo borne by tho British and PatiAla 
Governments according to the proportions 
of their respective commanded areas, after 
deducting from the British area tho area 
commanded in British villages situated in 
the First Section. 

The entire cost of the Third or British 
Lower Section shall bo borne by the British 
Government. 

9. Tho entiro cost of tho British 
Distributaries will he borno hy the British 
Government, and that of tho Pati&la Dis- 
tributaries by tho PatiAla Government. 

ABranoh or Minor Distributary taking 
v ; •, off from a Main Distributary belonging to 
ono‘ Government for tho purpose of exclu- 
sively irrignting'tb'e territory of tho other 
Government shall be constructed and 6ub- 1 
\ sequently maintained at the cost of tho 
‘V Government whose • territory will he ejt* 

• „ v .clusively served by )t: * ■: 

’ 'is i'-'u' * .... 


the principal Pa i&la Distributary, should 
take out 10 miles above the Patifik 
boundary, and traverse 1 0^ -miles nf 
British territory, which will require 
irrigation. On the other band, two 
British RSjhahas (the Habri and the 
Pabra) ai-e likely to > traverse and irrigate 
small portions of Pati&la territory. These 
are the only exceptions contemplated at 
present to the territorial principle, hot 
it is quite possible that other cases may 
oconr. 


Thp procedure on Sirhind Canal hag 
worked smooililr and satisfactorily, and 
should be continued. 


According to tbe Project Estimate the 
PatiAla shares of the rotund Second 
Sections will bo 28 and 4,H per cent, 
.respectively, the calculation being made 
at provided in this Article. The absokte 
amount of the PahAla share of First 
Section is therefore estimated at Ke. 
4 . 80 , 202, 'while that of tbePatifila shore 
of Second Section, finding. Distrlbn- , 
tarios may he taken at >Rb. 1,81,010, so 
that the total liabilities under this Article, 
ns nt present estimated, will .amount to , 

R«. 6 . 07 . 812 . ^ 
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10. The Patidla State shall supply 
annually, to meet the cost of construction 
while the works are in progress, speh sums 
as may be estimated by the British Gov- 
ernment as approximately equivalent to 
the share of the outlay of the year, _ which 
will be ultimately chargeable to the' State 
under the terms of Articles 8 and 0 of this 
Agreement. ' ■ 


11. On completion of the works, an 
aooount will be drawn out by the British 
Government of the aotual expenditure in- 
curred on the different portions of the 
project, and a final statement will be pro 
pared of the exact sum due from the 
patidla State, which will then pay or re 
ceive back any difference between its 
aotual payments year by year and its ulti- 
mate share of the cost, 

12. The above aocount of total cost' 
will! include the charges for the original 
surveys, and proper charges on account of 
Establishment, fee., whether inourred by 
the British or Patidla Government, and 
credit will be given to the Patidla State 
for all payments made by it directly. 

18. Copies of such parts of the British 
acoounts of the expenditure on construc- 
tion will be furnished periodically to the 
Patidla State as may he desired by it. 

14. The British Government shall have 
at all times the sola right of determining 
and controlling the supply to be passed into 
the Sirsa Branch Canal, due regard being 
paid to existing or established interests 
on the other portions of the Western 
Jumna Canal. 

15. Subsequent to the admission of 
.water, the management of the entire length 
of the Sirsa Branoh (but not of the Patidla 
Distributaries, except as provided in Arti- 
cles 21 and 22) shall remain entirely in 
the hands of the British Government, but 

expenses of maintenance of the Branoh, 
Distributaries and connected works • shall 
be shared by the British and Patidla Gov- 
ernments as provided, in the next following- 
Articles of this Agreement. . 

i8. The'anrtnhl charges for ‘the main- 
Saetinnc 0 ? ?' 8ec M'- Vd\ Third' 
thfeorre^ 

tne .corresponding ^incidental- ^ — \ciii 



borne 


10 


Ml 


12 


18 


,14 

New. 


Remarks by Superintending Engineer. 


In the Project Estimate the cost of the 
Patidla Distributaries, ' including Kstab- 
lisbment and Tools and Plant • cbargeB 
has been estimated at Rs. 4,42,205. 6 ’ 

This clause is new, but required. Several 
oa^es may occur in which a 'purely 
territorial Minor may be made, for the 
service of the State which does not own 
the Main Distributary and it is unreason- 
able to require the latter State to pay, the 
cost either of construction or maintenance* 


25 


This provision is necessary, and should 
be VBiy clearly understood by the State. 


m 


It is not proposed’ to distribute .Worth- 
ing : Expenses by Sections in . the dmpnnei* 
and proportion's .provided^ ihT respect ,pf 
the ^Capital Expenditore' in'/'Artiole,& , 
Th^s Wotild involve' the- maintenance .for 
•ail Vime'jjf' separate accounts of- Receipts- 
and Charges for each ot.the.thfee Sections^ 


•J 
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ments in the same proportions as those in 
which the final Direot Capital Charges on 
account of these Sections (not including 
Distributaries) may be ultimately distribut- 
ed between the two Governments ; but all 
charges for the annual maintenance of 
Pati&la Distributaries shall be born6 exclu- 
sively by the Pati&la Government, exoept 
as provided in articles 21 and 22 of this 
Agreement. 


17- Similarly, all Miscellaneous Reve- 
nue, i.e , Revenue derivable from other 
souroes than the supply of wator for pur- 
poses of irrigation, that may be realized in 
the First, Second and Third Sections of the 
Sirsa Branch (nob including Distributaries), 
will bo credited to the British and P.itt&l.i 
Governments in the proportions of tbo 
ultimate distribution of the Direct Capital 
Outlay upon these Sections (not including 
Distributaries). 


19. The Pati&la State shall be entitled 
to all Revenue that may bo assessed or 
assessable on account of irrigation or of 
sales of water for other purposes in PatiliK 
villages, whether the water be supplied 
from British or Fatidla Distributaries. 
Similarly, the British Government shall he 
ontiiLd to all Revenue thit nuy lie asses- 
sed or assess iblo on account of irrigition 
or of sales of witor for other purposes in 
British villages, whether tue witcr bn sup- 
plied from a British or a Paiidia Distribu- 
tary. 



88 


Now. 


Remarks by Superintending Engi 


meer. 


whioh should be avoided if possible , 
is therefore proposed to have a general 
Maintenance Account for the whole 
Branch, exclusive of Distributaries, and 
to follow the ultimate proportions of the 
Capiial cost in distributing the total of 
the charges between the two Govern- 
ments Maintenance charges will be 
assumed as varying directly with the 
original cost, which is prantiaally a f a fc 
a'sumption, and will greatly simplify 
future acoounts. 1 


For the reasons given above, the 
principle of Article 16 must bo also 
applied to receipts, separate aocount 
of whioh cannot be conveniently kept 
for each Section. 


Tho principle proposed is that each 
Government shall be entitled to the 
water-rates a id owner's rates assessed 
in its own territiry, irrespective of the 
ownership of tho Distributarios from 
which irrigated. From an administra- 
tive point of view this arrangement 
is vory dmirable, and it is a ncos3=ary 
consequence of Article 8, under whioh 
tho first cost is lividod on the basis of 
territorial areas, and of Articlo J, under 
which the supply to the respective terri- 
tories will follow the same proportion. 


19. With effect from the first dny of 
April next after tho date on which the 
first of tho Pati&la Dietribut tries is 
auppliod with water, I he Piti&la State 
shall pay a share of the annual cost of main- 
taining the Heal works an l \f tin Lino 
of tho Wot-r.i J i no* Garni alnva Indri, 
and also of the annual generil charges 
for Direction that mav bo debrable to the 
Revenue Account of tbe Western Juana 
Canal. This eliaro shall be determined 
annually by tho British Government ou 
the basis of the proportion of the ootual 
or estimated area of irrigation in Pati&la 
territory to tho entire area irrigated on 
the Western Jumna Canal (including the 
actual or estimate 1 Pati&la area) that 
obtained in the year next preceding. 

Norn.— For tho pirpoio of this Articlo xho^notaal 
aro» r of irilgitlou in P*-,i4la torntiry thill b/ tiVou 
at long at tno PotiiU Dirtr<ba;i-toi nuy, Ui/nogtM- 
aoco Wish tho p-orino i of tr.iola 21 it thli Agui- 
moot, ba cjiwollol aal 1 ahuinUtiril .by tbo 



ho principle of this Article , is new, 
according to usual practice, , the 
iDral charges to whioh it refers 
uld bo distributed between the 
ia Branch and balance of Western 
nna Canal in proportion to th? annual 
enditnre on works [i.e., Extensions 
Improvements and Maintenance 
Repairs), and the Sirsa Branoh quota 
ribnted between the two Govern- 
its, undor tbo provisions oE Arfciole 16. 

resulting Account would be exceed- 
|y complicated, and oould not he 
Uy made until the acoounts of the 
r had boen entirely completed. A 
[ greater objeotton to such an 
moment is .that it would be ineqmt- 
5 ."The Rfibi supply on Sirsa Branch 
’Vary, greatly .aocordinj to seasons; 
some years a'crttfsidenble proportion 
the supply available nuy to passed 
he Branch, while in others it .majr be 
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Ilrltlib Uovemmont j but *ft«r tbs I'stifla llnlrl* 
bnUrlu liars boon finilly mrulo srsr to tlie PnlMla 
Elate. the area to bs taken at that ot Patiila lrnaa- 
tlon shall hn dlmalcd In tbs tnsnaor |>rovldrd 
In Af.Ieln 82. Th* entire area Itrlgatcl by tbs 
Wertern .1 man* fiaml shall alti InrlstJs the »rr» 
In Jtad territory, for which * (lied annnal p*yracnl 
In made by the Jlnil Stair, lo aecanlanee with the 
aereonent for the time hrlaa aabilulng between the 
Britleb and Jitid Oorernroonti. 


20. The Pntitiln State shall not be 
entitled to nny Blmro in nny Revenue 
realized on tbc Headword or Main Lino 
of the Western Jumna Cnnnl, the whole of 
whioh shall he creditable to the Ilritith 
Government. 


21. Thn Pn'iAIn Dis*rihutnrics shall 
remain under the sole control and alminw- 
tm’ion or ilin British Government for tt 
period of five vows dating from the com- 
mencement of th<- first «r >p to which wnter 
may be supplied from a Pntifila Distributary .| 
After the expiry of fivo years from the 
nbove dnte, the PntiAla Distributaries shall 
be tmnaferred to the control nad ndrainia- 
tration of the Paliftln State, provided that 
in the case of nny Patifil.a Distributary of 
■which the hend is situated in British 
territory the British Government shall 
retain the control nnd administration of 
tlm portion lying between the head nnd 
the boundary of the Paliilla State nnd shall 
bear the whole cost of the mnintennnco 
of such portion. 

In ovety case in which the upper portion 
of n Pnti&ln Distributary may remain 
under tbo control of the British Govern- 
ment under this Article, n gaugo shall be 
crcotcd in the Distributary nt or near the 
point nt which it entt rs Patiala territory, 
and the British Canal Officer slinll main- 
tain mioh depths oi water on the gauge 
(which shall he regnlarlv recorded) a* 
may ensnro to the Pntiifa State its fair 
share of iho supply. 


tv. 2 . 2 :, Pn, r 't»B tho period that the PatiYdn 
Dwtnbntanos shall remain under iho 
control and administration, of the British 
Government, the.,. Pntifila Stale shall my 

•11 charges incurred in . respect '.of the 
maintenance trad administration of snoh 


New. 

20 

New. 


New. 


closed nlmosl throughout tho wholo 
season. General charge* should there- 
fore ho distributed, riot according to 
expenditure incurred, but to benefits 
received that is, <o_ tho areas actually 
irrigated. It is ndvisablo to take tho 
area" of the year . preceding (the Rabi 
collections for which fail into the next 
ycarl, so flint the percentage of distri- 
bution may he determined for each year 
nftw oU vummoaimitA, wtA' the 
monthly accounts of expenditure ad- 
justed accordingly. 

This Revenue is principally on account 
of Rafting dues nnd Plantations, tho ex- 
penditure in connection with whioh, of 
which n share will he chargeable to tho 
State under Article 10, is practically 
nil. As the Stnte ha* not been called 
on to pay nny slrnre or the capital cost of 
tleadwork* and Main Lino it is not 
entitled to nny share in these receipts. 

The prnpotftl that the P.atifila Distribn- 
lari 1 '* should he worked cm behalf of the 
Sta'o by the British Government for a 
p«rio ! of five years, or until irrigation 
on them ha* been fairly developed, has 
boon suggested by experience on Sirhind 
Canal. As tlie nre.a that will be nanuilly 
irrigate 1. even" when irrigation is fully 
developed, is not lifc-dy to exceed 49,030 
neres, it will linrJIy pay the State to em- 
ploy a Knro'V’an Canal Officer io this 
i«n!at»d part of its territory, and it h 
thought, therefore, that this proposal 
will he readily nceeptel bv the State. 

The proposal to retain the adminis- 
tration nnd control of tho upper portion* 
of Patidla Distributaries when situated 
in Rritish territory is to meet the 
case of the Sudlcan Rfijbalia, or any 
other similar case that may ocenr. The 
Patiiln State will probably be very will- 
ing to accept this nrrangoment, as it 
finds difficulty in obtaining labour, &C., 
in Britisli village’. A« the first cost of 
the Rfijbalm will be paid entirely by the 
State under Article 0, it is not unfair 
that the British Government, which will 
he stronglv interested in it, should pay 
the cost of maintenance of this upper 
length, which will include silt clearance 
nt head. 
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Distributaries, including a proportionate 
share of. establishment, except those that 
may be incurred in respect of the main- 
tenance and. administration of any por- 
tions lying in British territory between 
the beads of the Distributaries and the 
Patidla boundary, whioh will be borne by 
the British Government under Article at. 

28. The British Government shaft ar- 
range for the assessment of all Revenue 
in Patidla villages during the period that 
the Patidla Distributaries remain under 
its control and administration, but will 
forward the assessment papers to the 
Patidla State for realization of the amounts 
assessed. 

The rates of assessment during such 
period shall equal the combined occupier’s 
and owner’s rates that may be prescribed 
for British villages. 

24. After the Patidla Kdjhahas have 
been transferred to the control and 
management of the Patidla State, eaoh 
Government will conduct the assessment 
of the villages under its. own jurisdiction, 
irrespective of the Distrihutaries from 
which water may. be supplied to them, but 
in all cases in which a village under one 
Government is irrigated from a distri- 
butary belonging to the other, the Govern- 
ment owning the Distributary shall be 
entitled to a copy of the measurement 
papers. 

25. The Patidla Distributaries shall he 
entitled to a percentage of the total sopply 
entering the Sirsa Branch, which shall be 
equal to the percentage of the supply to 
which the Patiala State may be entitled 
under Article 3 of this Agreement, with 
such addition as may be necessary for 
the irrigation of any British territory that 
may he commanded by Patidla Distri- 
butaries, and with a proportional deduc- 
tion on account of any area of Patidla 
territory that may be oommanded by 
British Distributaries. 

26. The supply entering the Sirsa 
Branch shall be held to be the supply 
passing a certain point in the First Section, 
situated above the head of the First British 
Distributary in that Seorion. - The supply 
passed into the Patidla Distributaries shall 
be held to he the difference between the 
supply passing a certain point in the Sirsa 
Brapoh situated between the heads of 
the last British Distributary in the First 
Section and of the First Patidla Distribu-. 
tary,' and the supply passing a certain point 
situated between the . heads of the last 
Patidla Distributary and of the First 
British Distributary of the Third-Section; 
The precise position of all three points shall 
;^ e determined by the British Government. 





'New. 


New, 


New. 


The Revenue thus assessed win . 
course he creditable to P«H<i Wl cL 
under Article 18. Patidla State 


New. 


/if— n proposed in latter part 
Of this Article is necessary for comDle- 
tion of Divisional statistics, and so that 
the Government owning the Rdibaha 
may know whether anv village has W 

of w'ater. 1110 ™ ° r ^ esB ^ an its* fab- 8 share 


f A «. % , fche Project Estimate, 
that the Patidla share of the supply j s 

28 per cent., but that an area of British 
temtory ls.to be irrigated from Patidla 
Distributaries for which an additional 
supply , s required equal to 6 per cent, 
of that entering the Canal, and that 
British Distributaries will irrigate an 
area of Patidla territory, for which 2 
per cent, of the whole supply will be re- 
: *“ e , n ., tlie Percentage due to the 
Patidla Distributaries will be 28, plus 
6, minus 2, or 32 instead of 28 per cent. 

The supply entering the Canal ' will 
probably be gauged at Bartbal, or in 
the 12th mile below the bead, for reasons 
given in Superintending Engineer’s Note 
on the question of loss by absorption as 
affecting the distribution of the supply 
The supply entering the Patidla Seel 
tion and Distributaries will be very ac- 
curately gauged- above the proposed 
9 feet fall in the Sith mile. 

The - supply passing into '. the Third Sec- 
tion and its Distributaries will be gauged 
at a point not yet determined, but which 
will. he at as short 'a "distance as possible 
below ; the head of the last .Patidla Dis- 
tributary, probably near ■ Nirwdnab: in 
1 the '65th mile. ■ ’ 
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. 27. Ganges shall be fixed’ at the three 
points in the Sirsa Branoh referred to in 
Article 2d, and the registers of their read ; 
ings shall be held to give authoritative 
data for the determination of the percent" 
age of the whole supply entering the 
Branch which is passed into the Patifila 
Distributaries. 

28. The regulation of the water pass- 
ing into the heads of the Patiala Distri- 
butaries shall be entirely under the control 
of the British Canal Officer in charge of 
the Sirsa Branch. The requirements of 
each Distributary will be communicated 
from time to time by an Agent appointed 
by the Patifila State for this purpose, and 
the British Canal Officer shall comply 
with these requirements, provided that they 
are within the limits of the supply to whioh 
the Patifila Distributaries may at the time 
be entitled under Artiole 25. 

But in seasons of short supply it shall 
be optional for the British Canal Officer to 
pass into the Patifila Distributaries an in- 
termittent supply in excess of the percent- 
age dne to them, and to shut off tho supply 
either partially or entirely during the in- 
tervening perio Is, provide 1 that the aggre- 
gate supply passed into the Patifila Dis- 
tributaries during a period oE not more 
than fourteen days shall not, except with 
the consent of the Patifila Agent, or unless 
his indents are complied with in full, form 
a smaller percentage of the total supply 
entering the Sirsa Branoh during the same 
period than will be dne to them under the 
provisions of Article 25. 

In the event of a hreich in the bank 
of a Patiala Distributary, or of sudden 
rainfall, or on any other emergency, the 
supply entering the Head shall on the 
requisition of a recognised or duly anthoris-| 
ed State Offioial be instantly Bbut off, or 
reduced to the extent or within the limits 
that may be permissible- under- the rule's 
m this regard that may from time to time 
he issued by the British Canal Officer. 

_ 29. The British Canal Otfijer shall fur-1 
niBh tho Patifila Agent, at intervals of not 
less than fourteen days, with a statement 
showing — 

the average daily snpply entering the 
Sirra Branoh ; . . 

the average daily Bupply dne to- the 
Patifila Distributaries ; 

the average daily supply passed into 
“ Patula Distributaries 
vrll 8 ^ uge wrings at head of each 
5 r j Pabulary, and the readings 

• Other matters connected with, tho 
management of the Canal.nnd its lonneofc. 
ed works shall be settled:* by the Piihjab 
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U 

distnoation between the fatiftla Dis- 
tributaries oE the full supply dne : to 
them as a whole will be effectedi in 
accordance with the instruotions of.'the 
Patifila Canal Agent, to which full effect 
will be given, as long as they will not-in- 
volve an excess over the total allotment. 


This provision is very neoessary. Dar- 
ing the Rabi especially, the Branch will 
very often run with supplies barely 
sufficient for mere than one or two fi.fi j- 
bahas, and a .system of fifijbaha tatils 
will be obligatory. 

Suppose the Patifila Distributaries to 
be entitled to 83 8 per cent., or one-third 
of the total snpply. As long as Sirsa 
Branoh is running its full snpply , of 
1,20b onbic feet per second, the Patifila 
Distribot tries would bp untitled to a 
constant Bupply of 400 cabin feet. 

Bat if the whole supply to the Branoh 
fell to 430 cubic feet per seoond, it would 
be better to p iss the whole 400 feet into 
the Patifila Distributaries for 4 days ont 
of 12, closing thorn entirely on the re- 
maining 8, than to allow them to ran 
constantly with a supply of only 133 
cubic feet per second. 


Government wifi the Patifila State, sub- 
ject to the confirmation of the Supreme 

Government. 

81. The Patiala State shall pay to the 
British Government an annnal sum as 
seigniorage on the Jumna water supplied 
to Patifila territory at a rate which sh ill 
vary according to the estimated area of 
Patifila irrigation as follows : — 


Estivated aiiea in a ours. 


Hot leu than 


42.000 
440 n 0 

46.001 
48,000 


i t 

I 

. Below 


42.000 

44.000 
40,0.0 

48.000 


i Bate of eolpniomgo 
’ per acre. ' 


y;i. 

One anon. 
Two finnan. 
Three nnnni, 
I'onr annn>. 


82. The area on which seigniorage is 
to be paid annually will be estimated on 
tho basis of the area actually irrigated dur 
ing the year from the British Distributaries 
and the relative proportions of the supplies 
aotually passed into the 1‘ritish and 
Patifila Distributaries during the same 
period, a deduction being rondo on account 
of tho actual area of British territory irri- 
gated from Patifila Distributaries, and an 
addition on account of the area of Patifila 
territory irrigated from British Distribu- 
taries. 

Eramjile .' — If the area irrigated on Bri- 
tish Distributaries were 70,0v0 ncro’, and 
the supplies passed into the British and 
Patifila Distributaries averaged 700 and 
800 cubic feet per second, respectively, the 
estimated area of irrigation of the Patifila 
Distributaries would ho ns follows : — 
of 70.0U0 = 80,1)00 acres. 

But if 8,000 acres of Patifila territory 
were irrigated from tho British Distribu- 
taries and 0,0<i0 acres of British territory 
were irrigated from Patifila Distributaries, 
the estimated area of Patifila irrigation 
would bo — 

30,000 + 8,000-0,000=27,000 aoreB, 
and the seigniorage to be paid would be 
27,000 acres at four annas, equal to 
Be. 0,760. 

S3. Tho , first payment of seigniorage 
will he demanded on the area, irrigated 
during ^the*‘ year 1002 03; that is, on the 
area irrigated during Ihe K-harif of 1002 
and the Babi of 1902-03. 
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The introduction of a Riding Boa \ e f or 
seigniorage is new, but will, I think 
work more satisfactorily and fairly than 
proviso's similar to those contained ' in 
Article 18 of the Sirhind Canal Agre e- 
menf. 6 


The nren liable to seigniorage must of 
course be the area potentially irrigated in 
Patifila territory, and not th»t potentially 
irrigated from Patifila Distributaries. 
The procedure laid down in this article 
will 6erve also to determine the estimated 
area of Patifila irrigation afier the Distri- 
butaries hare been finally made over to 
the State for the purposes of Artiole 1 9. 


Irrigation having been effected 'from a 
Pat ifila, Distributary in Habi')$91-92, it 1 b 
possible to fix the precise (fate frotn whiefi 
seigniorage will become due” which was 
stated very indefinitely in ’ tne Enyhind 
Canal Agieement. The provisos of Article 
J8 of the airland Canal Agreement have, 
been altogether omitted, as they are un- 
necessary under the sliding scale of seigni- 
orage proposed in Article 31 
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34. In the event of any falling off 
in the supply of water available for the 
Sirsa Branch, the actnal supply available 
shall he shared with the Pat&ln State in 
the proportions fixed under this Agreement, 
and the Patifila State shall have no claim 
for compensation from the British Gov- 
ernment on account of any such reduction 
of the supply. 

3B. The Patifila State shall have no 
claim againet the British Government if 
the full percentage of supply allotted to 
the Patidla Distributaries be not taken but 
a portion be allowed to pass on into the 
Third Section ; neither shall the State he 
entitled to claim a remission of seigniorage 
on this account, as the charges for seigni- 
orage will be based on the supplies actually 
passed into the Patifila Distributaries. Nor 
shall it have any olaim against the British 
Government on account of water escaping 
unused from the Patidla Distributaries, be- 
cause it is not required or used in Patidla 
territory; but should the British Govern- 
ment realize any income from such surplus 
or unused water, the Patidla State shall be 
entitled to claim a remission of seigniorage 
equal to one-eighth of the income so derived 
provided that whenever the rate of seigni- 
orage is less than four annas per aore the 
above rate of remission shall be reduced 
proportionately. 

oO. . The Patidla State shall furnish 
the British Government with half-yearlv 
statements, giving for eaoh harvest such 
information regarding the area irrigated 
by, the income derived from, and the work- 
ing expenses of, tho Patidla Distributaries 
as may be required by the British Govern- 
ment in connection with the annual statis- 
tics of the Western Jumna (Janal. 

Similarly, the British Government shall 
furnish the Patidla State with suoh half- 
yearly or annual statements relating to the 
working of the Western Jumna Canal as 
may be desired. 

, S . 7 ' Offences against Canal regulations 
shall^be dealt with as follows 

If a native British subject commits an 
offence m the Patidla territory, and is 
apprehended in that territory, he will he I 
teed by the officers of the Patidla State Ji 
tat if he is not apprehended in that temtorv 1 
the officers of the Patifila State may report 

Sr a o r t0 ^nal Officered 

that officer will then proceed as if the 
territory 1 ^ been 00mnlitted British 
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The concluding sentence of this Article 
is rather more piecise than the corres- 
ponding sentence in Article 22 of the 
Sirhind Canal Agreement. Tho propor- 
tion of one-eighth is based on an 
assumed water-rate of Rs 2 per acre on 
escape irrigation; but it is conceivable 
that income might be realized in some 
other way than by irrigation or water- 
rates. 


This Artiole is not in the Sirhind 
Canal Agreement, but the States con- 
cerned have since agreed to famish the 
statistics required by Government of 
India, and it appears advisable that the 
obligation should be recognized in this 
Agreement 
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The same procedure will be followed, 
mutatit mutandis, in the case of offences 
committed in British territory by subjects 
of the Fatidla State. 

88. The British Government reserves 
to itself the right of extending or altering 
the Sirsa^ Branch at any future time in 
any way it pleases, on the understanding 
that the share of the water first assigned 
to the Fatidla State under this Agreement 
shall not be interfered with or diminished 
without its consent being first obtained. 
And the expenses of such extension or 
alteration will be distributed in proportion 
to the advantages expected to accrue from 
such action to either of the parties concern- 
ed under this Agreement. 

39. So long as the original construc- 
tion of the Patidla Section and Distribu- 
taries shall be in progress, it shall be the 
duty of the officers in charge to pay due 
attention to any representation of Hie 
Highness the Mahariija of Patidla or. his 
officers, and to carry out their wishes, as 
far as may bo practicable or advisable. 

40. In case of any difference of opinion 
arising between the officers of the Patidla 
State and the British Canal Officers on 
any matter relating to the management of 
the Sirsa Branch Canal and its Distribu- 
taries, it shall be referred to the Lieute- 
nant-Governor of the Punjab, whose de- 
cision shall be final. If any difference of 
opinion shall arise between the Patidla 
State and tlie Lieutenant-Governor of the 
Punjab as to the construction of this 
Agreement, a reference may bo made to the 
Governor-General in Connoil, whose deci- 
sion shall be final. 

41. It shall at any time be competent 
for the British Government to resume the 
entire management of the Patidla Distri- 
butaries, or of the irrigation iri PatitSla 
territory, if it shall consider that that State 
has not properly fulfilled the obligations 
which attach to the disohargo of the duties 
which will devolve on it under the arrange- 
ment detailed above. 

42. These obligations may bo summed 
up ns follows » — . . 

lit.— Complete- regularity in the pay- 
ment of the salaries of all persons employed! 
on the Canal, and in the provision of tho l 
.funds necessary for carrying ont tho works 
which will be needed for, its maintenance. 

If from any want, of proper attention 

on the part of the Patidla State, the British 

Government 
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advance money for the due performance of 
works, or payment of salaries, &o., whioh 
will properly fall on that State under these 
arrangements, then the British Govern- 
ment must be understood to have the 
right to take complete charge of the' whole 
administration of the Canal channels and 
irrigation connected with the Sirsa Branch 
which pertain to the State, and to retain 
them under its own officers nnlil the evil 
complained of be corrected and matters be 
placed on a sonnd footing. Bnt in snch 
case, out of the income from the Canal 
after deducting expenses, any surplus 
■ whioh may accrue shall be made over to 
the State. 

2nd.— Complete impartiality in the dis 
tribntion of water from the Patiala Dis 
tributaries, so that British villages adjacent 
thereto shall, if required, share the water 
equally with the villages of the Patidla 
State, also an equal administration of jus 
tice to all persons over whom the officers 
of the Patidla State may exercise jurisdic- 
tion, so that the subjects of the British 
Government shall be dealt with accord- 
ing to the same principles of law as are 
respected by the officers of the British 
Government. 

3rd.— Beady and friendly compliance 
on the part of the Patidla State with those 
requests of the Punjab Government and 
its superior officers who have chief charge 
of the Irrigation Department in the 
Punjab which shall be declared by them 
to he essential for the proper maintenance 
and satisfactory working of the Sirsa 
Branch as a whole. 

The Governor-' leneral in Council will 
at all times be ready tft receive nny re- 
presentation from the Government of the| 
Patidla State, if that Government considers 
that the spirit of the present proposals is 
from any cause not fnlly noted up to by 
the officers of the Punjab Government on 
whom the immediate duty of carrying 
them oot will devolve. 
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